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(57)[ABSTRACT OF THE DISCLOSURE] 



I] [SUBJECT OF THE INVENTION] 

§ II^pISpck tfl^Bl5pp> Provision of the resin composite which is 

X|IHI^§|5p p p^^iZ)Mllffl$tf4 excellent in rigidity, strength, impact strength, 

t L Xift ii ft , liJtt , i&ft: ^ MViSi heat resistance, rigidity at the time of water 

^'14, m.7k^<DW\^^ absorption, dimensional stability, etc. suitable 

^Ife^Stt^if ^ffitbSfSttS as industrial material, such as autoparts, 

^Hb!I/j£$9<£>$§1&o electronic and electrical components, and 

industrial machine components, etc. 



& t x t£ z> *° y r ? k m u i m & 



[PROBLEM TO BE SOLVED] 

A resin composite which is produced by mixing 
(C) polyester type resin with (A) polyamide and 
(B) polyamide composite body which comprises 
apatite type compound containing organic 
substance insoluble in phenol and of which this 
organic substance is 0.5 to 100 weight-parts to 
apatite type compound 100 weight-part, or 
polyamide-resin composite body which is 
produced by mixing other resin with this 
polyamide composite body. 

[CLAIMS] 



[ffltitffil] 



[CLAIM 1] 
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A thermoplastic-resin composition which is 
produced by mixing (C) polyester type resin 
with (A) polyamide and (B) polyamide 
composite body which comprises apatite type 
compound containing organic substance 
insoluble in phenol solvent and of which this 
organic substance is 0.5 to 100 weight-parts to 
apatite type compound 100 weight-part, or 
polyamide-resin composite body which is 
produced by mixing other resin with this 
polyamide composite body. 



[CLAIM 2] 

A thermoplastic-resin composition which is 
characterized by being produced by mixing 
polyester type resin with the polyamide 
composite body produced by mixing polyamide 
formation component and apatite type 
compound formation component and advancing 
polymerization reaction of polyamide and 
synthetic reaction of an apatite type compound, 
or polyamide-resin composite body which mixes 
other resin in this polyamide composite body. 



[W#3S3] [CLAIM 3] 

T^^YMVc^ $Jrt\ ^pi^i^f- A thermoplastic-resin composition which is 

^fcLTO. 001 ~ 1 n mXhZ>^. characterized by apatite type compound being 

k% s $Mbi~ <5!i JjfSlfo-SV ^42 0.001 .to 1 micrometer in average particle 

&lfc<DB vJWLfeMmBl&yHo diameter and is described in Claim 1 or 2. 



ltt#*4] 

¥^SfiCUO. 001-10/z 

mxh^z.k^mk-rm^.m.2 



[CLAIM 4] 

A thermoplastic-resin composition which is 
characterized by apatite type compound 
formation component being 0.001 to 10 
micrometer in average particle diameter and is 
described in Claim 2. 
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[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0001] 



[0001] 



[0002] 



[INDUSTRIAL APPLICATION] 

This invention is excellent in moldability, and the 
molded product obtained is related with the 
thermoplastic-resin composition which is 
excellent in rigidity, the strength, an impact 
strength, heat resistance, the rigidity at the time 
of water absorption, a dimensional stability, etc. 

[0002] 



mwm&s mmnm, mn&& 

5 0 #^BS51 -54658 

fttVS. #MiBB848-567 
42^$8, IrI 56 -34754-^-^ 

mffcrnm^ztix^Zo £b 

»B|sp3-215557-*45t«»C 



[PRIOR ART] 

Generally the polyamide resin is excellent in 
fabricability, an impact strength, an antiwear 
quality, chemical-resistance, etc. 
However, rigidity falls at the time of water 
absorption, there is a disadvantage of causing a 
dimensional change. 

Many compositions which mixed the polyester 
type resin which is excellent in heat resistance 
or water resistance for the purpose of 
improvement in these disadvantages, and a 
polyamide resin are proposed conventionally. 
For example, the resin composite of polyamide 
and polyester is disclosed in 51-54658 etc. of 
Japanese Patent Publication No. 
Moreover, in Unexamined-Japanese-Patent No. 
48-56742, 56-34754, it adds a reinforcement 
and a filler to the resin which is made up of 
polyamide and polyester, the resin composite 
which improved the dispersibility is disclosed. 
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fi > ^VT^t^V^-^^tM^. Furthermore, the resin composite which is 
&^^frb?£%ffi^B-J&$)fc$i\ made up of polyamide, polyester, and a layered 
Tr^tvCV^-So silicate is disclosed by 

Unexamined-Japanese-Patent No. 3-215557. 



10003] [0003] 

L^Lftri^ ^l§P^#?><7)^f^ However, according to examination of the 

{ZXtllt, V£&<D7$})T^b*ktfy present inventors, in the resin composite which 

/i^^flB^i&^/jfc^t'fS has polyamide and the polyester type resin of 

^ fll II #! & V N T > $c 712 the past as an essential component, the present 

tt> W\'\$.. iHf-M£s flfti^t^ %. condition is that what all properties, such as 

7k^<A|#Jt£ J $ s -+jfe£jtt£ft£'0> fabricability, rigidity, heat resistance, an impact 

£T<7)#t£ ^+#^yi^T'#5t> strength, rigidity at the time of water absorption, 

(D\%f%%&%vZ\^t£\^<Dt>>W$. and a dimensional stability, can fully satisfy is 

•CfcfJ, jta&»af!8JH&#?HL9$» not developed. 

Wftf^(F>W&1£1k%\z.W&%:fo Development of the resin material which can 



solve this problem was anticipated very much. 



[0004] 



[0004] 



IftWfrMfe^XokirZmm] [PROBLEM TO BE SOLVED BY THE 

INVENTION] 

-fc%$\(D 3 Wfix '&btiZ>J$M Objective of the invention is to provide the 
ffc/Wltt, •fefg.s WtfrSttx Rift thermoplastic-resin composition which excels in 
tt, WL&S$(DW\& J $ , ^fe$;fe& rigidity, strength, impact strength, heat 
fc¥izMhZ>f& *SM&ffiBB.f& resistance, rigidity at the time of water 
WllttikiPiir&ZLbX'hZ) absorption, dimensional stability, etc. in the 

molded product to be produced. 



[0005] 



[0005] 



mM*ftm-fZ>tctb(D^&] [MEANS TO SOLVE THE PROBLEM] 

#f§PJ#bfi, ±feHH£:fi?#!: The present inventors did earnest examination 



that it should solve the above-mentioned 
problem. As a result, it discovers that the 
above-mentioned problem is solvable with the 
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&5iftWMte#tfli£flj$#jfc:«fc!9 % thermoplastic-resin composition which is made 
l.ti^M^M^X^^t^R, up of a polyamide resin, polyester type resin, 
ttlU ^IPJ^IIo/co and a specific apatite type compound, it led in 

this invention. 

i-^t>h^^mii. That is, this invention, 



[0006] 

(l)(A)^T5H\^t/id(B)7 

^lOOfiilfR^LO. 5~10 
<0ffiJli&&£LTft5#y7SK8t 



Hi 



[0006] 

(1) Made up of an apatite type compound 
containing (A) polyamide and the organic 
substance insoluble in the (B) phenol solvent, to 
the polyamide-resin composite body with which 
this organic substance mixes the other resin in 
the polyamide composite body which is 0.5 to 
100 weight-parts, or this polyamide composite 
body to an apatite type compound 100 
weight-part 

(C) Thermoplastic-resin composition which 
mixes polyester type resin, 



[0007] 



[0007] 

(2) Mix polyamide formation component and 
apatite type compound formation component, it 
mixes the polyester type resin with the 
polyamide composite body obtained by 
advancing polymerization reaction of 
polyamide, and synthetic reaction of an apatite 
type compound, or the polyamide-resin 
composite body which mixes the other resin in 
this polyamide composite body 
The thermoplastic-resin composition 
characterized by the above-mentioned, 



[0008] [0008] 

(3) TsSpJbW.ik (3) An apatite type compound makes it average 

liT-^^LTO. 001 ~1 m mX particle diameter, and is 0.001 to 1 micrometer. 

fo&w<h£#|ifc<t-^5±f£l£><5V N Said 1 or 2 thermoplastic-resin compositions 
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which are characterized by the 
above-mentioned, (4) The apatite type 
compound formation component makes it 
average particle diameter, and is 0.001 to 10 
micrometer. 

It is the thermoplastic-resin composition of said 
2 characterized by the above-mentioned. 
Hereafter, it demonstrates this invention in 
detail. 



[0009] 

( - nhco - ) £ w-r ss-a-fre 



[0009] 

This invention concerns on the 

thermoplastic-resin composition which is made 

up of a polyamide resin, polyester type resin, 

and an apatite type compound. 

Polyamide in this invention is good in a principal 

chain at the polymer which has an amide bond 

(-NHCO-). 



[0010] 

io) % tfy^-y-^i^Kr^K 
(^□^612) , /^y^^x^^ 



[0010] 

The polyamide which it uses preferably in this 
invention is the poly caprolactam (nylon 6) and 
polytetramethylene adipamide (nylon 46), a 
polyhexamethylene adipamide (nylon 66), a 
polyhexamethylene sebacamide (nylon 610), a 
polyhexamethylene dodecamide (nylon 612), a 
polyundeca methylene adipamide (nylon 116), 
and the polyundeca lactam (nylon 11), 



[0011] 



[0011] 

The poly dodeca lactam (nylon 12), a poly 
trimethyl hexamethylene terephthalamide 
(nylon TMHT), a polyhexamethylene 
isophthalamide (nylon 6 I), a poly nonane 
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(^d^6I), iSyj-f^**f-vy methylene terephthalamide (9T), a 

•rl^^^/WT^KOT), <$])^%-y- polyhexamethylene terephthalamide (6T), a 

^^yT^y^^T^MiQT) , poly bis (4-amino cyclohexyl) methane 

1) f ^(4-T5/^o^^r^)^ dodecamide (nylon PACM12), poly bis 
^Kx^K (•^•'fPVPACMl (3-methyl-amino cyclohexyl) methane 

2) , jKU t** (3-^5vu-7$/~> dodecamide (nylon dimethyl PACM12), they are 
{7n^^ri/)V) t#l/Y 1 fl3\Y a poly metaxylylene adipamide (nylon MXD6), a 
-fpy> ? ^5 1 ^PACM12), tf})/ polyundeca methylene hexahydro 
^V!Jl/y7^^K(t^yM terephthalamide (nylon 11 T(H)), the polyamide- 
XD6) , f^^Vfis^W^ polymers that contain at least 2 type of different 
■^-MY^f-iyy^jUT^Yii'^^y polyamide component among these, these 
llT(H)),*tttfc:;h,&05*>'> blends, etc. 

[0012] [0012] 

^tih<D7^VT5.Y(Doh^ Desirable polyamide is a poly caprolactam 

HM?r)§^'t"5W{^J; l 9^^LV , > (nylon 6), a polyhexamethylene adipamide 

jtfllT^Kfi, #W^n7^^i, (nylon 66), a polyhexamethylene dodecamide 

(i-4uy6) s ^])^^-^\yy (nylon 612), a polyhexamethylene 

T^/^^K (^p^66), isophthalamide (nylon 6 I), the polyamide- 

-tM^uyKr (i~4ny61 polymers that contain at least 2 type of different 

2) v JKy^^t^fl/Wy?^^ polyamide component among these, these 

T5K(-^-f'p^6I) , joit/rti^. blends, etc. by attaining this invention problem 

<D?-h')?t£<bh2W.(D^t£<otz.t° among these polyamide. 

~C<fo<5o 

[0013] [0013] 

Ht^ ^l§0^(c:ioi/'> _ C^, mJfE/# Furthermore, in this invention, it can also use 

])T^kttL<Dffimk&M&LX'& the polyamide resin obtained by mixing said 

bti5#y KttMMkffl V ^ ~ <b polyamide and the other resin. 

/4 5 T*#5o dOii^O^yT^KW The content of polyamide in the polyamide resin 

B'P <Dtf})T\V<Dl5 ;fr*f±, #J in this case becomes as follows. 
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*L<f±50M*%Ul±» <fc9£f* Preferably it is 50 weight % or more, more 

L<fi601IJl%^±, &fc#f£L preferably, it is 60 weight % or more, most 

<f±70Sl:%£A±"Cfe5o #!J7 preferably, it is 70 weight % or more. 

^KWIS't'WJKyT^KO^W** 5 When the content of polyamide in a polyamide 

5O£4%*ffi&0>i&'n , l;iMu resin is less than 50 weight%, the improvement 

ffl (D$L$3$)!fc.ip'$$M-Qt£\t ^#-n effect of this invention may not be remarkable. 

fffo&o zKUT^KlcgEo^Sfliltf) As other resin which it mixes with polyamide, it 

^/JI^LTfi, jKUT^K, Tjfy^^. can mention thermoplastic resins other than 

t/^MbUW-?)^ BTSfittfflJjg polyamide and the polyester type resin. 

[00141 [0014] 

te^fiPlMtt^flafis Mz-lfT Other thermoplastic resins are atactic 

^^=f-y^^)7.=f-wy^ T^vft? polystyrene and isotactic polystyrene, for 

'f-y^^Ts^U'y ^ -yy-yir^V example, polystyrene type resin, such as 

=5-yVi$.y7s^-Vy \ ASHh, AB syndiotactic polystyrene, an AS resin, and an 

Sii/i^©*°!ixf i/y^i ABS resin, polyester type resin, such as a 

/UK i$ ] )3^ s f-W 1 rV7$V— K polyethylene terephthalate and a polybutylene 

^)y f ^-yly ; rW7^\y—Yt£.^(D terephthalate, polyether type resin, such as a 

jJfy^^-r/i-'^lttUlBs i$.y~7*-~\' polyphenylene ether, a polysulfone, and a 

x/K /Ky^/U/^^, zKya: polyether sulfone, condensed-system resin, 

~7-;i>7s/i>ftyts:b'0)y$ t )=c---T such as a polyphenylene sulfide and a 

>"^ttfJiH> zKy^— uyx;U7j polyoxymethylene, acrylic resin, such as a 

Ks #})^^i/^i'>?j:}?(D%t$-& polyacrylic acid, polyacrylic acid, and a 

%tWW&.tf!)7*V'i'&t.tfVT?V polymethylmethacrylate, it can mention 

/I'BI.x.x-t^ jv , /tfy^x/M^y halogen-containing vinyl-compound type resin, 

i^— h^^OT^y^^Wfllx #y such as polyolefin-type resin, such as 

x-^lsy* xKy^PtV^^ /f?yy polyethylene, polypropylene, a polybutene, and 

fy, xf i/y-^otVy^l an ethylene propylene rubber, a PVC, and 

-n-ft&^OxKy^l'^.-i^flJJIg, polyvinylidene chloride, a phenol resin, an 

#yifi{fcfc^K ^yi^'fbt'-yr epoxy resin, etc. 

SWAB, 7*/-/H»JIB, 

[0015] [0015] 
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mfS£tfyT^\?Mffcjfcft(WM)b As said polyamide formation component (raw 

LTfi N i^pTtB^75/S?, H material), it can mention the amino acid which 

-a pltEfr^^A, foSWiji^ can polymerize, the lactam which can 

^ffifci'T^'i/jJsi'tfyfgtfSL^ polymerize or the diamine dicarboxylic acid salt 

iockt^fi^ pTtg^SfffSfb -u%)(D which can polymerize, and the oligomer of said 

^-y^f-e— ^^If^ZtfrXiz^o compound which can polymerize, 

fi pJtt^T^y^irLTfi, Mz~ As an amino acid which can polymerize, it can 
Ite-TX/jJ^ay^, 11 — more specifically mention 6-aminocaproic acid, 

/^t^^SL I2-7\JV^?13 a 11-amino undecanoic acid, a 12-amino 

^7T5/^A^ S#S££r dodecanoic acid, and a para-amino methyl 

£9 Jrfr^^^if 6ZbfrX%% 0 benzoic acid, for example. 

;fc3g^~Cf±, ^ft^Jt^^Bbft In this invention, it may use these amino acids 

T^/S££lflT?^l^T<bi|V^U that can polymerize by one sort, and it is 

2fl^®J^±|a^^4bitTfflV^T sufficient to use in combination of 2 or more 

types. 

[0016] [0016] 

M a^pJt^^y^^A^LTti, f'Jx. As lactam which can polymerize, it can more 

ivy 9 $ J± ^ tV^py^ specifically mention the butyl lactam, the pivalo 

tiy'vytZJ*, tjy'y/Vy?? lactam, a caprolactam, the capryl lactam, an 

^ ^-yyhy^ZJ*, $yfjJ/7 enantholactam, the undecano lactam, a 

$9 A, VtIi JyWd^ii^iy) dodecanolactam, etc., for example. 

^ftftH^tf 3r<t;6S-e#£o * In this invention, it may use these lactam that 

3£PJ^(4, ^tih(DM^ *IW£7 can polymerize by one sort, and it is sufficient to 

^i*£rl@T*ffl^Tt>&V > >U 2 use in combination of 2 or more types. 

[0017] [0017] 

fi^pJt^^i/T^^* v^yM^V As diamine of the diamine dicarboxylic acid salt 

^^(D^yT^ytLXn, ^JxJfx which can polymerize, . they are 

Yy^\/^sTVs, ^^y^u tetramethylenediamine, 

yi/TVs s ^yfljy^u^i/T hexamethylenediamine, a undeca methylene 

5^, tfuyi/TVs , 2- diamine, a dodeca methylene diamine, 2-methyl 

^f/^^y^^f i/y^T^y, J pentamethylene diamine, a nonane methylene 

-Ty^u^yTVy, 2, 2, 4-h diamine, 2,2,4-trimethyl 
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V^^^^^^vy-yTVy, hexamethylenediamine, 2,4,4-trimethyl 

2, 4, 4 — hy^^/i^^r-iM^U hexamethylenediamine, 5-methyl nona 

Vi/T%>, 5-/^-^/i'/ 1 f-^y methylene diamine, 2,4- dimethyl 

i?T^l/^ 2, 4 — i//3-/i'^??/ octamethylene diamine, metaxylylene diamine, 

f i^y-^T^y, J-$$r*y x )W-sT and para xylylene diamine, for example, 
5^ '*v5ri/VuyyT%y, 

10018] [0018] 

1, 3-¥x(T^//?-;u)y?a^ It can mention 1,3-bis (aminomethyl)- 

3, 8-t-*(75/"y^A-) cyclohexane, the 3, 8-bis (aminomethyl)- 

hVy?v J r%y, 1-75/ — 3- tri-cyclodecane, 1 -amino -3- aminomethyl-3, 

T^y/f-/v-3, 5, 5, -bV^ 5,5, - trimethyl cyclohexane, bis (4-amino 

/u>^D-^drf->-^ f ^(4-T5y cyclohexyl) methane, bis (3-methyl -4- amino 

-y?u^5-~/jv)^?v^ fcf*(3- cyclohexyl) methane, the 2,2-bis (4-amino 

}*f~JV — 4 — T^Si/pxi^^ri/ cyclohexyl) propane, the bis (aminopropyl) 

)V) ^^y, 2, 2 — t*X (4 — T\/ piperazine, the amino-ethyl piperazine, etc. 

i/?u^5r~y;v) 7°u/<y^ k"x {t In this invention, it may use such diamine which 

5/7°Dt°/u) t'^yi/y^ 75/^ can polymerize by one sort, and it is sufficient to 

^^t'^yi/yfelf&^lif use in combination of 2 or more types. 

[0019] [0019] 

ll-n ' 5 Iib&v ? 7'5:/' isfuvafcy As dicarboxylic acid of the diamine dicarboxylic 

l^W^/i^Vg^LTfi, $J acid salt which can polymerize, for example, the 

^tef-^nvggL ^fy^oyl, malonic acid, the dimethyl malonic acid, a 

=<^y"g£, ?/\'9/i'fk^ succinic acid, glutaric acid, adipic acid, 2-methyl 

^ 2-^jVTi>t°yB., b ] J/?- adipic acid, trimethyl adipic acid, pimelic acid, 

^T-^tVl, tV!)ym, 2, 2- 2,2-dimethyl glutaric acid, a 3,3- diethyl succinic 

S^fv^^/ug^ 3, 3-v 5 ^ acid, the azelaic acid, a sebacic acid, suberic 

=f-/u=iy^m, TMyAym., ir/< acid, the dodecane diacid, a EIKO dione acid, a 

isyfflt.x^jym. Kf*yr terephthalic acid, an isophthalic acid, 

^-f^v^^gg, xU^/u naphthalene dicarboxylic acid, it can mention 

i> -Ty^yi^ -ty^WVIt 2-chloro terephthalic acid, 2-methyl terephthalic 
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5- 

yfvwfyy^/i^ 5—rhVy^ 
\f ZZktfX*%% 0 r 



acid, 5-methyl isophthalic acid, 
5-sodium-sulpho- isophthalic acid, a hexahydro 
terephthalic acid, a hexahydro terephthalic acid, 
a diglycolic acid, etc. 

In this invention, it may use these dicarboxylic 
acid that can polymerize by one sort, and may 
use it in combination of 2 or more types. 



[0020] 

y^/NP^Vft^ ^y^Tvw 
^ s ^yr/u=>-,Hg/j^£W 



[0020] 

It can add the terminal blocker of the public 
knowledge for molecular-weight regulation or a 
hot-water-resistance improvement to the 
polyamide formation component (raw material) 
of this invention further. 

As terminal blocker, a monocarboxylic acid or 

the monoamine is desirable. 

In addition, it can mention acid anhydrides, 

such as phthalic anhydride, monoiso cyanate, a 

mono-acid halide, monoesters, and 

mono-alcohol. 



[0021] 

*ffiitlt#J£LT&fflT»#5*y 



[0021] 

As the monocarboxylic acid which can be used 
as terminal blocker, if it has reactivity with an 
amino group, there will be no limitation in 
particular, but it is an acetic acid, for example, a 
propionic acid, a butyric acid, the valeric acid, a 
caproic acid, caprylic acid, lauric acid, a 
tri-decyl acid, a myristyl acid, a palmitic acid, a 
stearic acid, pivalic acid, alicyclic 
monocarboxylic acids, such as aliphatic 
monocarboxylic acids, such as an isobutyl acid, 
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Jftfl, YMfrfSt. a -1-7 



and cyclohexane carboxylic acid, it can mention 
aromatic monocarboxylic acids, such as a 
benzoic acid, toluic acid, (alpha)- naphthalene 
carboxylic acid, (beta)- naphthalene carboxylic 
acid, methylnaphthalene carboxylic acid, and 
phenylacetic acid, etc. 

In this invention, it may use these 
monocarboxylic acids by one sort, and it is 
sufficient to use in combination of 2 or more 
types. 



[0022] 

Rfc £ Wi-^t <D xhti 
7'^/^TVy, ^*->frTi 

y, *"rry^TVy, vW/ur^: 

y, is^jvfiy^ i?7°ut°;l'T 

$y, 'y7'^T^yf£t"<Dmmm 

^STS.y, U?v^$ris;VTVy, 
i?i/?a^*i/;\sTVytj:b'(Dm 

m^sT^y, T=-yy, 

y, ^71^7^, Iryf-tVT 

^titb<D*sT*y%imxm\<^x 
xm^xb&^\ 



[0022] 

As monoamine which it uses as terminal 
blocker, if it has reactivity with a carboxyl group, 
there will be no limitation in particular, but it can 
mention aromatic monoamine, such as alicyclic 
monoamine, such as aliphatic monoamine, 
such as a methylamine, an ethylamine, a propyl 
amine, a butylamine, a hexylamine, an octyl 
amine, a decyl amine, a stearyl amine, a 
dimethylamine, a diethylamine, a 
di-propylamine, and a dibutyl amine, a 
cyclohexylamine, and a dicyclohexylamine, 
aniline, toluidine, diphenylamine, and 
naphthylamine, etc., for example 
In this invention, it may use these monoamine 
by one sort, and it is sufficient to use in 
combination of 2 or more types. 



[0023] [0023] 

^^^W^yr^KO^^P-iHi, Since fabricability and a physical property are 

^M'&.-io^U^^.t^X.^tiX^^ more excellent, it makes molecular weight of 

Z>Zkfrbs HUkW-ifyftlrik (M polyamide of this invention into a weight 
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7°n/V-yHHFIP)£fflV\ # 
(GPC) ^W^feSr^-Ct-S, 



average molecular weight (Mw), it is desirable 
that it is 10,000-1 million, and it is further 
20,000-500,000, most preferably, it is 
30,000-200,000. 

It can calculate a weight average molecular 
weight with a gel permission chromatography 
(GPC), for example, using polymethyl 
methacrylate (PMMA) as a molecular-weight 
standard substance, using the hexafluoro 
isopropanol (HFIP) as solvent. 



[0024] 

%&MMV£^7Xh^-, (c)#y 
M ft 1 8 0 ~ 3 30°CfSj£ CO h (O ft 



[0024] 

Polyester type resin preferably used by this 
invention, (a) Aromatic polyester resin, (b) 
Polyester type thermoplastic elastomer, (c) 
Polyallylate resin, (d) It is at least one resin 
chosen from liquid-crystal polyester. 
Hereafter, it demonstrates in detail. 
Aromatic polyester-resin (a) preferably used by 
this invention is thermoplastic polyester which 
has an aromatic ring per linkage of a polymer. 
Usually, it is the polymer or copolymer obtained 
by a condensing reaction containing as main 
components aromatic dicarboxylic acid (or the 
ester-forming derivative) and a diol (or the 
ester-forming derivative). 
The thing of about 180 - 330 degrees C of 
melting point is desirable. 



[0025] [0025] 

jWE^lF^^/^tfVllte, T\y Said aromatic dicarboxylic acid is a terephthalic 

7$/\sW, "<yy^^Ms irjvyy acid, an isophthalic acid, and an ortho phthalic 

1, 5 --tyZlsV { y1i)V acid, 1,5- naphthalene dicarboxylic acid, 2,6- 
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#y®?> 2, naphthalene dicarboxylic acid, 4, 4'- diphenyl 

#Vg£ N 4, 4' 3L~jVi/l3 dicarboxylic acid, 3,3'- diphenyl dicarboxylic 

/U7$y$&, 3, 3' - i/7aL^/Vi/ acid, 4, 4'- diphenylether dicarboxylic acid, a 4, 

^/i^Vi?, 4, 4' - i/7x-zz.;v 4'. diphenyl methanedicarboxylic acid, 4, 4'- 

x^v^^/i/^V^, 4, 4' — diphenylsulphone dicarboxylic acid, 4, 4'- 

i/7x^/M^yv ; *yi/*>i > diphenyl isopropylidene dicarboxylic acid, 

4, 4' - i/7^~/V7.jv*fcvi/j3 1,2-bis (phenoxy)- ethane- 4, 4- dicarboxylic 

/t^Vg£, 4, 4' — v?73i^/U>fy acid, 2,5- anthracene dicarboxylic acid, it can 

7°ph 0 j;7^Vv/^7/u^V^, 1, 2 mention 4,4 M -p- terphenylene dicarboxylic acid, 

-\f7{7=c/^y)^y-4 i 4 y 2,5- pyridine dicarboxylic acid, etc., and a 

— v^/^Vg^ 2, 5 — T^hy terephthalic acid etc. can mention these blends 

ir^v/^/^V^, 4, 4" — p — # as a thing desirable among them. 

-7x^l/y^;^>i, 2, 5 In addition, as long as it is a small amount about 

-t°Vi/yi/% /Vy£y^t£¥%^ 20 mol % or less, it is sufficient to carry out 1 or 
\i Z>ZLbt*~Q?* s &^~Ct>£? more types mixing of alicyclic dicarboxylic acid, 

h^tLXId^ Ti^7^/WS£ft£\ such as aliphatic dicarboxylic acid, such as 

fo<Sv ^It^tihtDMn-fyo&^lf 3 adipic acid, azelaic acid, a sebacic acid, and the 

ZLkfc~Ci*Z) 0 ftfc20^/i^%£(T dodecane dione acid, and cyclohexane 

U&<D'PM-X:fofri&, ^tih<D^ dicarboxylic acid, with these aromatic 

^m^^ymttt^T^t 0 dicarboxylic acid. 

[0026] [0026] 

iuffiv^^* — /^^fi, zn^-u^^ Said diol component can mention alicyclic diols, 

!J3-/i/ x /'ntVy^y^-yi/, such as aliphatic diols, such as an ethylene 

1, 4-7*$y*yir— /K ttr^l/ glycol, a propylene glycol, 1,4- butanediol, 

^yu^y=i— yu, i, s-^y^ 7 :/ neopentyl glycol, a 1,5- pentanediol, 1,6- 

1, 6 — ^Mf^S^— hexanediol, 2-methyl- 1,3- propanediol, 

2-^/u-l, diethylene glycol, a triethyleneglycol, and 

^^-^^3— /K decamethylene glycol, and a 1,4- cyclohexane 

hy^i^-u^^y^— /u, fiJ^J- dimethanol, and these blends. 

uy/f])zi— /isf£t*(DmM]Ws# In addition, as long as it is little, it is sufficient to 
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— A\ 1, 4— i/^n^^-tf-^v^ copolymerize these blends, such as a with a 

y— /^?fe<t'(Dflg^^#— /UjoJ: molecular weight of about 400 to 6000 
XJZtib^Ma-^^^lif long-chain diol, i.e., polyethyleneglycol, a poly 

ft*5, 'PELVhtiti, ft -1,3- propylene glycol, and the 

i L *400~6000Si^(Dg:^v ; polytetramethylene glycol. 

[0027] [0027] 

^^^^y^^x/W^i (a) Wft As an example of aromatic polyester-resin (a), 

WMt\-X\t, ^J^^-uyy-yy they are aromatic polyesters, such as a 

W— k xKy^ntV^xU^^u polyethylene terephthalate, a polypropylene 

— k ^'ffWy'Vy — k terephthalate, a polybutylene terephthalate, a 
T^])-^^-\yWy ; ruy^U~-h s zKy poly hexylene terephthalate, polyethylene- 2,6- 
^."f-uy— 2, 6 — -j-y?uyi?jj naphthalene dicarboxylate, polybutylene -2,6- 
)V-#$ri/U— k /fJyy^-W'y— naphthalene dicarboxylate, and polyethylene- 
2, 6-t7^^*/nK*^U 1,2-bis (phenoxy) ethane- 4, 4- dicarboxylate, 

(7xyJry)x;?y-4, 4'-^# 

[0028] [0028] 

/tfy^f-i^Wy^u— Y/y-v It can mention as a thing with desirable 

y$y— k #!)^fi/Wy7^u aromatic polyester- polymers, such as a 

— h/-ri/7^u— k y^Vy^f-^ polyethylene isophthalate / terephthalate, a 
yr^^iz-F/r^y^^ polybutylene isophthalate / terephthalate, a 
/tfdfi/U— h&^cD^l^/tfy^ polybutylene terephthalate / decane 
Xy/U&m&fcmT £LV ^cD<>; dicarboxylate. 

LT^tf •6^<t^"C#'5 0 ^"CLk Particularly, it can mention as a thing with most 

mbti&ffimmf$V>}(DMWi.&)Vk desirable polybutylene terephthalate and 
S\ J&B&V &frhtf x )7 polyethylene terephthalate from the mechanical 

yyy?y—Y. ^^y^vyfy capability of the resin composite obtained, and 
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y^\y— h/5>JH>£?£Lv^tf>i:L a point of view of fabricability. 

[0029] [0029] 

m^^y'^^Vy-i^y $\y — Y Said polybutylene terephthalate has a with an 

ti v 0. 5W/V%©o-^po7i intrinsic viscosity of about 0.25 to 1.75 which 

y— /H§?$c|3-e25°C^:ioV^$iJ the intrinsic viscosity measured in 25 degrees C 

%\Jkffl%W8U£^ 0. 50~2. 0 in 0.5 WA/% of o-chiorophenol solution 

^eS^f^LC ^fc, /jfy^^-U measured on the above and these conditions 

yfi/7^u- h<7)^^(i±fS^ when 0.50 to about 2.0 were desirable and it 

m^WXWl^Ltcm^^O. was a polyethylene terephthalate desirable 

25~1. 75Um<Dh<nfrft1iiL thing. 

\/\ #H§^"C£?*L</i!V^;ft3 Polyester type thermoplastic-elastomer (b) 

/f?yaixx/i^^^ preferably used by this invention does not carry 

v — (b) fi, #}dPS^fit^v^ out limitation in particular. 

^^M^r'V^-^'r^^:^^— K However, let an aromatic polyester be a hard 

■ty^yhbls^ zKy" (T/w^rU-^^" segment, it has melting point 150 degrees C or 

^r\y¥')^f x )= 1 —jvi6X.xy-/^.tz\t. more which makes a soft segment poly 

fli^^^y^^x/w^y^h-fe^V (alkylene oxide) glycol and/or aliphatic 

yhb1-Z>l50 o C£k±<nm&&fi polyester. 

i~5t> (DXh'O, fflz.lt#V^— rr For example, a polyether ester block copolymer, 

/u^^/uy'a-yfitMa'lk^ a polyester ester block copolymer, a polyether 

aLT.y-jv-zsLT^fjv^uy^^^^ ester ester- polymer, etc. can mention these 

®\ 4<y^— 7-fr=t7,7-/v-aL7. : T blends. 

[0030] [0030] 

/tfy^x/i^^nJlitt^^h The ratio that the aromatic-polyester 

'fco^^^^y^-^'r/WN— hard-segment pair soft segment in polyester 

Kir^V^h^fy^hir^^hoOi^ type thermoplastic elastomer occupies is 

tbZm&lt, fi*it-C95/5~l 95/5-10/90 by weight ratio, particularly it is 

0/90 s #l£90/10~30/ / 70 desirable that it is 90/10-30/70. 

-CfcSwirW^U^ In addition, according to JISK7121, a 

©iJ^fi.JIS K7121fcifC s measurement of melting point is a heat 

$^il57-#r&(DSC)-e\ 5~15 differential analysis (DSC), and it can require for 
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mg©i^>7 p /i/^rffll/^T > it using a 5 - 15 mg sample from the peak 

&20X:/minX*®btitzWiM& temperature of the melting curve obtained by 

,1§<7)t: 0 — PfiLJ&frb'Rib&ZLhfi 1 the temperature increase rate of 20 degrees C / 

T*#5o ft:fe\ f-*ffl&a*«* min. 

ro^-a ^fi, ftfcSi^l^- ^fflS In addition, when peak temperature is plurality, 

SrfcoTRfc^ir'f 5 0 it considers it as melting point with the highest 

peak temperature. 

[0031] [0031] 

h9IS^— Ki?^> / hS:fllrici"5 It is desirable that the aromatic polyester which 

^r^ktfctfV^XT/i'klt^ iiS60 comprises said hard segment is a polymer 

*^%e^£t±A^u7^/wH obtained by about 60 mol % or more usually 

^^TfeSv^^/^v^^Jc^^i/ carrying out the condensation polymerization of 

^^/W$^£^S^LT#^;ft5 the dicarboxylic acid component which is 

fi^f£^fc£w£;SSjif£LV\> "fy terephthalic-acid component, and the diol 

7#/i'M&ft<Di?%/Uy$y%£j& component. 

ft#2:T$i/3r~-/i'j$ l ftbLXfe^ It can use preferably what was mentioned in 

HufH^^^/^y^^-r/U^flifa) said aromatic polyester-resin (a) as the 

\Zj$\/^X^ftch<D$:tft "£lXj£ dicarboxylic acid component and diol 

ffl~C£, AffWKft, component other than a terephthalic acid, and a 

yfi/y^i/^h./Kyyfi/Vr polyethylene terephthalate, a polybutylene 

uy#\s*-y,7$y^ui/( : ruy terephthalate, polyethylene (a 

Y/^yy^\y~ hh #Vz? terephthalate/isophthalate), a polybutylene (a 

^^(xi^^u— h/^yy^i/ terephthalate/isophthalate), etc. can mention 

— *>5VM4rtl?>OiS-& these blends specifically. 

[0032] [0032] 

MfSy^hir^V>h^tIj5}c1^5^ The poly (alkylene oxide) glycol and aliphatic 

y {T )V5rVl/jr*ri/y) yy^—jv polyester which comprise said soft segment can 

teXTfBffiWitfV^XT'Mt, Mc mention these blends for the copolymer of 

ffcftjf-fi, /Ky^^u^^y^— polyethyleneglycol, poly (1,2- and 1,3- 

/Kstfy(l, 3-7^ propylene oxide) glycol, poly (tetramethylene 

t'l/yt^i/KJ^^-zK oxide) glycol, the ethylene oxide, and a 

VrVy^^l/jr^-^sY) propylene oxide, the copolymer of the ethylene 

/K oxide and tetrahydrofuran, a polyethylene 
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^-^^(D^Ma-W-, ^=f-wy^r adipate, a poly- (epsilon)-caprolactone, a 
^i/b*bTbytb'u7yy<D3£Mu- polyethylene sebacate, a polybutylene 
jjfJJa^U'W'S^— h #V sebacate, etc. specifically. 

- £ -tff^y^Yy^ W^ls 
k 7$V7*9-yy-t/<y- 



[0033] 

-r-(b)» J^^LT^ *°y^ 
?-uy^y7?u-b-tfV (t-Y?* 
1/ y^- ^ K ) ^ U 3 — / U 7* o y 

y*g£-{$, *°y^^^^-r^7^ 
i^-h/-ry7^u-H*°y(xh7 

y^Wsj-^K) ^y=— ;^Py 

u-h-tf}) {y-Yy^vy^r^y 
K) ^yp-/U7* n^^Ml^ 

^yy^yxwyi^-b/^y 

7yu-h-^y(^hy^u-y^ 

^K)yy^-/uyp2/y*s-^ 

r y i? # / U > u — h • y 
Orh^^y^v'K) ^yp- 

r^7^ u - h • *°y (y°u tvyt 

dr^K/^^l/^drv-K) y yp 

yn-/i.y D ^^fi^^ ^yy 
^uyyuyfu—Y/^yypy 
— H-/tfy (T'ntVy^v'KA 



[0033] 

As the example of polyester type 
thermoplastic-elastomer (b), 
polyethylene-terephthalate poly (tetramethylene 
oxide) glycol block copolymer, a polyethylene 
terephthalate / isophthalate poly 
(tetramethylene oxide) glycol block copolymer, 
polybutylene-terephthalate poly (tetramethylene 
oxide) glycol block copolymer, a polybutylene 
terephthalate / isophthalate poly 
(tetramethylene oxide) glycol block copolymer, 
a polybutylene terephthalate / decane 
dicarboxylate poly (tetramethylene oxide) glycol 
block copolymer, polyethylene-terephthalate 
poly (propylene-oxide/ethylene oxide) glycol 
block copolymer, polybutylene-terephthalate 
poly (propylene-oxide/ethylene oxide) glycol 
block copolymer, a polybutylene terephthalate / 
isophthalate poly (propylene-oxide/ethylene 
oxide) glycol block copolymer, a polybutylene 
terephthalate / decane dicarboxylate poly 
(propylene-oxide/ethylene oxide) glycol block 
copolymer, polybutylene-terephthalate poly 
(ethylene oxide) glycol block copolymer, 
polyethylene-terephthalate poly (ethylene 
oxide) glycol block copolymer, 
polybutylene-terephthalate polyethylene 
adipate block copolymer, 
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\^~Y/ ; ftsv : ylJ)Vif^vv~- polybutylene-terephthalate polybutylene 

h-ztfy O/nfcVy^^fv'K/^f' adipate block copolymer, it can mention a 

i^y^^KJ^^-yi/yn^ polybutylene-terephthalate polybutylene 

$\ if^'yf'Wfvy^v sebacate block copolymer, a 

—Y'-tfy^^Ul/jr^sWify-n polybutylene-terephthalate poly- 

-/^'D-y^^I^ft, /tfy^^ (epsilon)-caprolactone block copolymer, etc. 

[0034] [0034] 

^mmxm^<m^^Mm Polyallylate resin (c) preferably used by this 

7yu— MgfJiKc)^ invention does not carry out limitation in 

LftV^\ rftg7^/-/Wk-^ particular. 

tylt^f^W; v^/W/tf :/g£&riti?li. However, after dissolving a Afunctional phenolic 

^Si^^'CSJ^^-tir'S^^S'H compound, the solution-polymerization method 

^MMtLX<DTVy^^±T \ and bifunctional phenolic compound to which it 

— HTfib7a:/— /U{tu-^)t^^M lets an aromatic dicarboxylic acid dichloride 

v J ^7/U/^V^v ; ^o7^'K?rW1ll react in an organic solvent, and an aromatic 

ii c f ! t'R£^t?i^SI-p' dicarboxylic acid dichloride in two sorts of 

—'U^.y^y—^it-a^t^ solvent which does not carry out compatibility 

^Wi\yiojV^ty^.i/-yuyy(Yb^: mutually in the amine presence as the melted 

^HLmU^^mmm^m polymerizing method to which it lets a 

Mlstz<Dh, T^U^TT^ bifunctional phenolic compound and aromatic 

'<&&Ua-M Wl-X, ^(D^-^XM. dicarboxylic acid react by high temperature 

IS-n&JS^Tfr-fr'SJliffiB-o^ molten_state, and a deoxidizer, it carries out 

KklZ.£<om&i- : b^tlZ-£<0'&L> mixing churning of the 2 liquid in an alkali 
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friZ>h(nX*foZ) 0 RiffS— Wtt^i presence, it is obtained by manufacturing with 
y— /^T^it o"$J{4, TIE— interfacial polymerization to which it performs a 
(1) "C^^ti5 0 ' polycondensation reaction by the interface. 

Said bifunctional phenol type compound is 
shown by the following general formula (1). 



[0035] 
Utl) 



(Ri)m 



[0035] 

[FORMULA 1] 

(Ka)n 



rrT% Ri4o«tt>*R 2 fi7K^I^^ Here, R 1 and R 2 are a hydrogen atom, a C1-10 

fc(i^^fcl~10(7)T/w= 3 r/L'S alkyl group, or halogen. 

^fc{i^^DyV"Cfo-5o mis Moreover, m and n express number of 

<tt>'n(ig^S#:^r^L-0~4C0 substituents, and are the integer of 0-4. 

M$kX*hZ> 0 ±fa(l)iU-:fc^ In said (1) type, Ar, 
t, Arte, 



[0036] [0036] 

Ufc2] [FORMULA 2] 
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R 3 R 3 Ri o 

I I I U 
-c — — c — c — — o c 

I'll- 

R4 R« R« 




■Cfc-So w^T\ R 3 , Ras Rss *3«t They are these. 

t>*R 6 \tiKMWl-'£tz\-±fiiM^l Here, R 3 , R4, R5, and Re are a hydrogen atom, a 

— 10(DTJ^JUMhV<ity^ C1-10 alkyl group, or a phenyl group. 

/^S"Cfc , 9^ R 3 tR 4 ^In-a LS!2r R 3 and R4 may connect together and it may 

flML-CV>Tt>&l\, £7cRn R form the ring. 

2, R 3 , R A , R5 &«fct>*R 6 fiPC~C Moreover, R1, R 2 , R 3 , R4, R 5 , and R 6 may be the 

t^&oTi/^T^&i/X, same, or may differ from each other. 



[0037] 

; S7^=-JV)*$V, 1, l-tf*(4 
-fcKn^:^— /W) 2, 
2 - tr* (4 - 1 K o * i/7 m 
/P^y, 2, 2-t , '^(4-tKD d r 
■^x-yl'l^y, 2, 2-fcT*(4 

* (4- tKa=¥->7i^/W) 
/M?>\ 2, 2-fc , '^(4-kKn d r 



[0037] 

Said bifunctional phenol type compounds are 
bis (4-hydroxyphenyl) methane, the 1,1 -bis 
(4-hydroxyphenyl) ethane, the 2,2-bis 
(4-hydroxyphenyl) propane, the 2,2-bis 
(4-hydroxyphenyl) butane, the 2,2-bis 
(4-hydroxyphenyl) octane, bis 

(4-hydroxyphenyl) phenyl methane, and the 
2,2-bis (4-hydroxy- 3-methy I phenyl) propane 
specifically, 



[0038] 

1, l-t'^(4-tKD^>-3- 



[0038] 

1,1 -bis (4-hydroxy- 3-t- butyl phenyl) propane, 
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y^j^y^^;v)^u/<v, 2, 2 2,2-bis (4-hydroxy- 3-bromo phenyl) propane, 

-fcr*(4— fcKn^>— 3— :/p* 1,1-bis (4-hydroxyphenyl) cyclopentane, 1,1-bis 

y^^/v)y°x2/<i^ s i, i — 1^(4 (4-hydroxyphenyl) cyclohexane, a 4, 4'- 

-tKP^i^^oi^/Uj^^P^^ dihydroxy diphenylether, 4, 4'- dihydroxy- 3,3'- 

1, l-t^(4-tKP= a rv / 7 dimethylphenyl ether, a 4, 4'- dihydroxy 

3L~;)/)i/t?u^*c^y^ 4, 4* - phenylsulfide-, 

4, 4' - v ? fcKn*v'-3 > 3' -v^ 
^^/U7^n/I/oc— x/l/, 4, 4' - 

[0039] [0039] 

4, 4' — v^tKP^rv^— 3, 3'— It may mention these blends, such as a 4, 4'- 

^5 L /i^v ; y r zii^yux/U7^H\ 4, dihydroxy- 3,3'- dimethyl diphenyl sulfide, a 4, 

4' -^fcKn^^i/^^/W^/l' 4'- dihydroxy diphenyl sulfoxide, a 4, 4- 

*^^H\ 4, 4' —S/fcKo3rv'— dihydroxy- 3,3- dimethyl diphenyl sulfoxide, a 4, 

3, 3' -^^/^^j.^/u^/u* 4- dihydroxy diphenylsulphone, and a 4, 4'- 

^>K\ 4, 4' -^tKo^^x dihydroxy- 3,3' dimethyl diphenylsulphone. 

n/u^/U/}^ 4, 4* — i/tKP^ Particularly, it can mention as a thing with more 

v' — 3, 3 9 i/^jVi/y^z^/VTs preferable 2,2-bis (4-hydroxyphenyl) propane, 

fc^firtl^Wjl i.e., bisphenol A, or 1,1-bis (4-hydroxyphenyl) 

^£r^f S^ir^f cyclohexane. 
fc, 2, 2-b^(4-tKP= 3 r^7^ 

[0040] [0040] 

BtlfE^^^v^^/^^VS^tbT Although limitation in particular is not carried out 

it s 4^HRR3SfiL<CV^*s % 0ij x. as said aromatic dicarboxylic acid, for example, 

f±\ Tlsyp/isHfe. -fy7^;^l, it can mention these blends, such as alkylated 

1-y$\sV*sl3)Vifsi/^t£ if\ homologue of these blends and these aromatic 

VM±Cltt?>0?l^^j N febXf\z.Z dicarboxylic acid, such as a terephthalic acid, 

tih^^WsX s^l/^(DT /v* an isophthalic acid, and naphthalene 
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dicarboxylic acid, and halide. 
In this invention, the molecular weight makes 
the polyallylate resin a number average 
molecular weight, about 5000 to 100,000 thing 
is used more preferable from the point of view 
of fabricability and a physical property. 



[0041] 

(A) 10 .z(HPO4) z (PO 4 )6-z(X) 

2-z"nH20 

r^-e, 0^z<2, 0^n^l6Tfo 



[0041] 

The apatite type compound preferably used by 
this invention is shown by the following general 
formula. 

(A) 10 . z (HP0 4 )z(P04)6-z(X) 2 - z *nH 2 0) 

Here, they are 0 

IS_LESS_THAN_OR_EQUAL_TO z<2 and 0 

IS_LESS_THAN_OR_EQUAL_TO n 

IS_LESS_THAN_OR_EQUAL_TO 16. 

(A) is a metallic element and X is an anion or an 

anion compound. 

However, it is more preferable that they are 0 
IS_LESS_THAN_OR_EQUAL_TO z<1 and 0 
IS_LESS_THAN_OR_EQUAL_TO n 
IS_LESS_THAN_OR_EQUAL_TO 4 from a 
viewpoint of fabricability and a physical 
property. 



[0042] 

£f£U^Ji7C3?f(A)£LTfi, 
fG%fflW\W%(DlA, 2A, 3A, 4 
A, 5A, 6 A N 7A, 8, IB, 2B, 3 

WX'h^xh, 2mu±xh^xh 

ae>*i*tttJiB&j$<ife0&*H£, 



[0042] 

As desirable metallic-element (A), it can 
mention 1A, 2A, 3A, 4A, 5A, 6A, 7A, 8, 1B, 2B, 
3B group element and tin of an element periodic 
table, and a lead. 

Even if the number of these metallic elements is 
one, and they are 2 or more types, it does not 
care about them. 

In this invention, it is especially preferable that 
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^^ttio $LX£tynVlL<D MJi^by 2A they are magnesium which is 2A group element 

M7L^X*hZ)-?y ^sV -A, ft)^ from a point of view of the economical efficiency 

v"!7.£. % ;*hnyf-"7i>,, '^I7i>., of the resin composite obtained, safety, and a 

fo%>^^litZ.lnb<D2%§.U-kfr i ot£ physical property, calcium, strontium, barium, or 

^T'fc-Sw^^HdfcF^L. the blend that is made up of these 2 or more 

v \ types. 

[0043] [0043] 

huIE— ixCT<£>XT*^£*i5l^f As the anion shown by X in said General 

^y^tclit^^^-yit-n^ltL-X formula, or an anion compound, it can mention 

it, tKSM^XOH") , 7yi^ a hydroxide ion (OH'), a fluorine ion (F'), a 

^ (F) , mm^^-y (CD chloride ion (CI ), etc. 

^tf %>Z.btfX*%Z> 0 ^tikPi'f ^" Even if the number of a these anion element or 

yyv^t-fzii^H ^ry it a-^ditl anion compounds is one, and they are 2 or 

%Xh-oXh, 2ffi^±"Cfco"Ob more types, it does not care about them. 

i)^t>^\ S/c, Jfc^ilEfltciiol^ Moreover, in this invention, the phosphoric-acid 

Tfi, HUlS— IxSt^^y^TK^ hydrogen ion in said General formula (HP0 4 2 "), 

^y(HP0 4 2 '), Vl'WMX'XjP a phosphate ion (P0 4 3 ~), or the carbonic acid 

0 4 3 -) , h£WtX<D—W$<Wt<4 content apatite that a part of X replaced by the 

Jry (C0 3 2 ') \z.m&UzmkS^ carbonate ion (C0 3 2 ) may be sufficient. 

[0044] [0044] 

^HWc&i^Tfi, mfiET^^M' In this invention, in said apatite type compound, 

hSHb -k^(D^ s #^tc^ (A) 1)> a hydroxyapatite (X is hydroxide ion) whose 

ft jwyfy J^XfofrMffcT metallic-element (A) is calcium, fluorinated 

(X^y^M4>ty) , y.vUWLT^ apatite (a part or all of X is fluorine ions), 

^h(X©-Stfcttia^7y chlorinated apatite (a part or all of X is chloride 

%4 -fry) , MMitT 4 V (X<D ions), and carbonic acid content hydroxyapatite, 

—%\liZ.tzit&MtftM.%'< sty) , a carbonic acid content fluorinated apatite, and 

tk^^^7K^kTy<^^b s J^^"a a carbonic acid content chlorinated apatite, and 

%7yM4tT''<$'fhs ^^"a further these blends are used most preferably. 
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[0045] [0045] 

frfr6T'<#4 bSMb'a* $)MJ$J$ As this apatite type compound formation 

ft(f$M) bLXfe, yyg£^4kM component (raw material), it can mention a 

ikia V>M^^^it ii$)b phosphoric-acid type metallic compound, the 

#V>^%&Mik1i%hfrbfcZ> blend which is made up of a phosphoric-acid 
81 -n $}fe}? : kW*tif type metallic compound and a 

t)\ fc$&VRXlt s y^g^^JUt non-phosphoric-acid type metallic compound. 

&fakf$!)>Wt&4fc%{k&yibi)* However, it is more preferable that it is the 

bfe&Mn* yoTrfo&ZLkffiXWftlZ blend which is made up of a phosphoric-acid 

^\^mx^Ty<^mit type metallic compound and a 

&%Mf$f&ft<Dy>iz.M1rZ)& non-phosphoric-acid type metallic compound in 

JR5c*0> J Evi'JtaS(). 9—10. 0 this invention. 

•C&Jxff J:9#f£L<fil. 2 In this invention, what is sufficient is just the 

~5. 0, $e>^jf*L<l41- 5— molar ratio 0.9-10.0 of the metallic element with 

2. OXfo&o respect to the phosphorus of the apatite type 

compound formation component. 

More preferably, it is 1.2-5.0, furthermore, 

preferably it is 1.5-2.0. 

[0046] [0046] 

itutay^g&^&Mlb^^^y^^ As phosphorus acids of said phosphoric-acid 

MtLXiit^/^bVyM, b°ny> type metallic compound, it can mention 

®L hV^VVyM, s*#l»$k, lO orthophosphoric acid, a pyrophosphoric acid, a 

y$k, fcMVl/fi&teif&^lf&Zk tripolyphosphoric acid, the metaphosphoric 

&X%6o MMcfcm^ltJJym acid, the phosphorous acid, the 

T^&Mikli ^OtLXlit, ] Jy^— hypophosphorous acid, etc. 

7K^^/^v /r ^A(CaHP0 4 , mH 2 More specifically, it is as a phosphoric-acid type 

O, jflL0^m^2~?fc5 o ) x ^y metallic compound, phosphoric-acid 1 hydrogen 

vm^mtu^y^ A (CaH 2 P 2 calcium (CaHP0 4 *mH 2 0) 

0 7 )> yv^H^^/W^A— However, it is 0 

TKfP^ (Ca (H 2 P0 4 ) 2 • H 2 0) , Z. IS_LESS_THAN_OR_EQUAL_TO m 

])^&tfjjv*syM a - tdXTf p IS_LESS_THAN_OR_EQUAL_TO 2, 

-Ca 2 P 2 0 7 h y^g&H^/i/v^A diphosphate dihydrogen calcium (CaH 2 P 2 0 7 ), 

(a -:JoJ;t//3 -Ca 3 (P0 4 ) 2 ), calcium-primary-phosphate monohydrate (Ca 

(H 2 P0 4 ) 2 *H 2 0)) 

Diphosphate calcium ((alpha)-, and 
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(beta)-Ca2P207), tricalcium phosphate ((alpha)-, 
and (beta)-Ca 3 (P0 4 )2), 

[0047] [0047] 

y^H^7/u^t7A(Ca 4 (P0 4 )2 Phosphoric-acid 4 calcium (Ca 4 (P0 4 )20), 

O) , y^^A^/^i/^AiTkfP^i phosphoric-acid 8 calcium pentahydrate 

(Ca 8 H 2 (P0 4 ) 6 -5H 2 0), ffiyy (Ca 8 H2(P0 4 )6*5H20), phosphorous-acid 

f&UA'*sVJ*— 7KfP^(CaHPO calcium monohydrate (CaHP0 3 *H 2 0), calcium 

3 -H 2 0) , ftm})yWjJ/V*sVJ* hypophosphite (Ca (H 2 P0 2 ) 2 )) 

(Ca(H 2 P0 2 )2) ^ y^-^^v' Magnesium-phosphate 2nd and a trihydrate 

^i^--H7kfn^(MgHP0 4 - (MgHP0 4 *3H 2 0), magnesium-phosphate 3rd 

3H 2 Oh ])>mTy*i/$J*% and an octahydrate (Mg 3 (P0 4 )2*8H20), and a 

H-;V7KfP ! i^(Mg 3 (P0 4 )2-8H2 barium phosphate 2nd (BaHP0 4 ) etc. can be 

Oh y^/<y^i^r(BaHPO mentioned. 

[0048] [0048] 

rttfe^^-Ct, #&W"Cfi&$r Among these, the compound of the phosphoric 

ttfeil^^felttf^JiOffiixS^C^ acid and calcium is preferably used from the 

yyHfekt) vi'v"? 'J*<Dik&%)ti$ point of view of excelling by economical 

£P^lXffli/^ti, tp^hVymfc— efficiency and a physical property in this 

7K^^^v">-^(CaHP0 4 *mH 2 invention, particularly phosphoric-acid 1 

O, fflLO^m^2-C&5 0 hydrogen calcium (they are CaHP0 4 *mH 2 0, 

&tL<m*bti.¥fizmfc])y& however 0 IS_LESS_THAN_OR_EQUAL_TO 

—ifMUWZJ* (CaHP0 4 ) tV m IS_LESS_THAN_OR_EQUAL_TO 2) is used 

^K^^/V'v^^AZlTKfP^) more preferable, particularly 

(CaHP0 4 -2H 2 0) ^iftt^f^L phosphoric-anhydride 1 hydrogen calcium 

<fflv*£>;h,3 0 Z.foibcnyy^&m (CaHP0 4 ) and the phosphoric-acid 1 hydrogen 

it&fafi. l«-0*>oTt>ftl*U calcium dihydrate (CaHP0 4 *2H 2 0) are used 

2«&±©*a*£-;fcHt:-C<feo-Cfc most preferably. 

&V\> The number of these phosphorus type metallic 

compounds may be one, and 2 or more types of 
combination may be sufficient as them. 

[0049] [0049] 

2UU±.^L^t>Ht^^iat. The case where it combines, for example, the 
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#JxJi\ tK^^A'v'^A combination of the compound containing the 

— 7KfP#J(CaHP04-2H20)i:i: same metallic element as using the 

y>'^Il7k^^>'V^v"^A(CaH2P2 phosphoric-acid 1 hydrogen calcium dihydrate 

Oy)b&J&^Z>&o\^ m%L<D&m (CaHP04*2H20) and diphosphate dihydrogen 

calcium (CaH2P207) and the combination of 

fcit-^x Vl/M— tK^^/^v/^-^ the compound containing a different types of 

— TKfnfe (CaHPCv 2H 2 0) t ] J metallic element as using the phosphoric-acid 1 

>m^?^><?J±Wi—'E.7k%lity) hydrogen calcium dihydrate (CaHP04*2H20) 

(MgHP04«3H 2 0)<!r?rfflV , >'5J; and magnesium-phosphate 2nd and a 

&M<D&m7imZ'a-fi1rZ> trihydrate (MgHP04*3H20), etc. are shown. 

{k&ywmZ-G-fr'&tet^mTF However, neither interferes. 

v\ 

[0050] [0050] 

^B^^joitSy^St^^M'ft: The phosphoric-acid type metallic compound in 

-a#J{3\ y>1S|-— tK^^/Wv'^A this invention is phosphoric-acid 1 hydrogen 

(CaHPCv mH 2 C\ ffiLO^m^ calcium (CaHP04*mH 2 0, However, 0 

2-efo5o )%MlZbZ>k, Phosph IS_LESS_THAN_OR_EQUAL_TO m 

orusand its Compounds, 1 IS_LESS_THAN_OR_EQUAL_TO 2), if it takes 

(1958)T'|E*fe$tlTV^-5VanW for an example 

azer^J;5CaO-H 2 0-P 2 05^ The phase diagram of the CaO-H 2 0-P 2 0 5 type 

(D^WMft^-fkolz, by Phosphorusand its Compounds and 

T\ })>Wtih&tobjJW!?J*{fc VanWazer described by 1 (1958) shows, as it 

-o#J$r?I-n irZ>Z.k\z£&'&%}<D can obtain by the method of public knowledge 

^&"C#?>^i:^"C#'5o MMdfc by mixing a phosphoric acid compound and 

^Jlcfi, 09;ifif , 20~100°Cco calcium compound in the presence of water. 

SST^ V>Hifc— Tk^^y^Aj^ What is necessary is more specifically, to just 

y^T/i^ytg^&cfct/ be based on the method of letting a 

:yHfc#^v^A^$£$5T"LK phosphoric-acid alkaline solution and a calcium 

^^-tt-n^i~5^"j£ J ^,^^^ chloride solution add dropwise and react to a 

/Uv'<?A£fc{47kii£'fL#/^> / £A monobasic-potassium-phosphate solution, and 

iryv^7k^^^^-a"t"5^"fe^ compounding, the method of mixing a calcium 

carbonate or a calcium hydroxide, and a 
phosphoric-acid aqueous solution, etc., for 
example under the temperature of 20 - 100 
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[0051] [0051] 

tZ.^bX\ ^^VM^tbl&s tuffiy^ By the way, even if the present inventors uses 

1$SiWi<Dfrt>WtZ s 5tt^ (As) the compound which is made up of an arsenic 

^^A(V)^&5{^^ 1" (As) and vanadium (V) instead of said 
tekyhV&fflkWL^'^^ty phosphorus acids, i.e., arsenic acids, and 

£rffiv^Tt>, ^%tyfibWlffi?£%))W: vanadic acids, he has imagined it as that from 

d^#f>ti5fcwir^S^LTV^5 0 L which the similar effect as this invention is 

f& } &J& acquired. However, in this invention, since it 

^(D^'m^E, Bf&J$ft(DA^^ excels in respect of the stability of the 

J?t^ &£i$k<D&X*Mfri2)ZLkfr raw-material component, the easily available 

b> Vy^M^^^^Zt^MhiJ property of the formation component, and 

£U/\ safety, it is most desirable to use phosphorus 

acids. 

[0052] [0052] 

^^VM^&tf&^Vy^Tfc-skM As a non-phosphoric-acid type metallic 

{k-n^kLXlty fufey^BSHJ^ compound in this invention, if a metallic element 

^X / skfiS>7i>^tiku' tyo&Mffc-f and a compound are formed except said 

&h<DX*fotilt¥fl^fflWifJ:<, phosphorus acids, there will be no limitation in 

^ll7K§£ft:$5 (ytc$Mfc#/i'v'# particular, and they are metal hydroxides (a 

i^Wkik^tf^styJ*^ y^Mit calcium hydroxide, the magnesium hydroxide, 

^p^-^^A, TklHb/^y^i^ strontium hydroxide, the barium hydroxide, 

Tkg^fcU^i^ 7&l&ik-f'h ] J$ lithium hydroxide, the sodium hydroxide, 

^> 'M^kit^V^J^s 'AUfcikT/^ potassium hydroxide, aluminum hydroxide, iron 

— ^cBMfcf^ AMit^y^ hydroxide, hydroxylation manganese, etc.) and 

>tai£) ^ 4£JKifr(b#J (%L{k%/yi/ a metallic-salt compound (calcium chloride, 

%Lik'?Jf^>$J±^ magnesium chloride). 

[0053] [0053] 

M^h^yf [)A N 1&{k/< ] Jty Strontium chloride, the barium chloride, lithium 

^ MikV^VJ*, %L{k1-b ] J*yj±, chloride, sodium chloride, a potassium chloride, 

^{ktiVty^, iM.ikTji'^tyJ*, aluminium chloride, an iron chloride, 

ififfctt, ti&ik-rytfytj:}?) , & manganese chloride, etc. 
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Metal fluoride (calcium fluoride, a magnesium 
fluoride, a barium fluoride, a strontium fluoride, 
lithium fluoride, the sodium fluoride, potassium 
fluoride, an aluminum fluoride, etc.), metal 
bromides (calcium bromide etc.), metal iodide 
(calcium iodide, potassium iodide, copper 
iodide, etc.), metal carbide (calcium carbide 
etc.), metallic oxides (the calcium oxide, 
magnesium oxide, aluminum oxide, etc.), 



[0054] 

■V-7 /virv'r^-fVVv'&telf) 



[0054] 

Carbonic acid metallic salt (a calcium 
carbonate, a magnesium carbonate, strontium 
carbonate) 

Barium carbonate, the lithium carbonate, the 
sodium carbonate, potassium carbonate, an 
alminum carbonate, etc., a sulfuric-acid metallic 
salt, nitric-acid (calcium sulfate etc.) metallic 
salts (calcium nitrate etc.), inorganic metallic 
compounds, such as silicic-acid metallic salts (a 
calcium silicate, sodium hexafluorosilicate, 
etc.), the compound of a metallic element and a 
monocarboxylic acid (a calcium acetate, cupric 
acetate, benzoic-acid calcium) 
The calcium stearate etc. can mention the 
compounds (oxalic acid calcium, tartaric acid 
calcium, etc.) of a metallic element and 
dicarboxylic acid, the compounds (calcium 
citrate etc.) of a metallic element and 
tricarboxylic acid, etc. 



[0055] [0055] 

#$BW"T?f±, Z.tib<D#V>W&ti In this invention, the number of these 
ikH-ffc-a^fi* l?lTfoo"tt)& non-phosphoric-acid type metallic compounds 
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V^U 2%&&s±%&.fy&t>-&Xh& may be one, and it may combine 2 or more 

V\> 2aW±|ft*-&fe*5»-&t types them. 

fi, ^J^LfiTK^^b^/^^^^iK When it combines, it may combine the 

^^yUi/^A^co/l^#?(Dct5^> compound containing the metallic element of a 

[p]@(7)^M7£^^"a ; fi'i"6{ba fc same, for example like the blend of a calcium 

^^ill^^fritTt&V^U 0iJx. hydroxide and a calcium carbonate, and may 

ti\ j^^^/^^^^irTK^Ib^^ combine the compound containing a different 

^sty J*b<D^i^$)(D$:o\z., ^ types of metallic element, for example like the 
^f1~<5{b blend of a calcium carbonate and the 

&%&&iifo J \tXh^\ magnesium hydroxide. 

[0056] [0056] 

fc$&$MXlt, Zthhitn-^}(D^X In this invention, among these compound, since 

t), %& : & , \&&£Xf%dVkfc3: } 9{§kfri economical efficiency and a physical property 

X\/^Z)Zkfrh, ^JlzK§£{b^ are particularly more excellent, a metal 

&WC?y\\$%, &1fk^\YM^ hydroxide, the metal fluoride, a metallic-salt 

&J^i£L^ ^HS£{t:*$K compound, a carbonic acid metallic salt, 

frib<DU&¥Jfi^Tt.L<Ri\s^ti metallic oxides, or these blends are used 

6 0 m^mmm^m(D2Am^ preferably. 

MXfo&lo v^ 1 ) Particularly, calcium which is 2A group element 

J* s jxhuv^^i^ /< ] J ^AOtK of an element periodic table, magnesium, 

@£it:%> yy\YM, ^it^, v<Wi strontium, the hydroxide of barium, the fluoride, 

foZ>^^lt^-frib<Di&& ^j^J: a chloride, carbonate, or these blends are more 

^f^LC Hf-te^A-v'^Wzk preferable, and the hydroxide of calcium, the 

¥&ik$,7yik^,WLik%, $<%k fluoride, a chloride, the carbonate, oxides, or 

h^^UZtib(DU these blends are used further preferably, a 

a v ^^^^L<fflv^ttv ^(Dtp calcium hydroxide, a calcium carbonate, and 

"C^tK^^^/^v/^A, f^MidjV calcium fluoride are used most preferably 

v^A, 7yik%/\sisVJ±tfMh& among these. 

[0057] [0057] 

4¥V>m^mit^(Dm^ The manufacturing method in particular of a 

fe{t¥f^M$$£fri&t)(frXfe<, non-phosphoric-acid type metallic compound is 

^Jx.(i^i*^v'^(Z)I^5r not limited, and if the case of a calcium 

&\^bZ)k, ^^Mtnffil&naXfo carbonate is taken for an example, even if it is 
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the pulverization item of a natural material, and 
compounded chemically, it will not care about it. 
Moreover, if in particular the crystallization form 
or shape are not limited, either and the case of 
a calcium carbonate is taken for an example, 
such mixing items, such as a heavy calcium 
carbonate, a precipitated calcium carbonate, a 
colloid calcium carbonate, an aragonite type 
calcium carbonate, a vaterite type calcium 
carbonate, and an acicular type calcium 
carbonate, etc. may use any. 



[0058] 

lv^^jS^-Mj^o. 001~10 
Mm, «W#f*L<ttO. 001-5 
m^Ts £fbW?£b<te0. 001 



[0059] 



[0058] 

The phosphoric-acid type metallic compound 
and non-phosphoric-acid type metallic 
compound which are the apatite type compound 
formation component of this invention are 0.001 
to 10 micrometer of desirable average particle 
diameter, more preferably, it is 0.001 to 5 
micrometer or less, furthermore, preferably it is 
0.001 to 1 micrometer. 

A measurement of average particle diameter 
distributes the apatite type compound formation 
component in the purified water or alcohol. 
What is necessary is to just be based on the 
method of measuring with laser diffraction / 
scattering type particle-size-distribution 
apparatus, after performing a ultrasonication. 

[0059] 

The manufacturing method of the polyamide 
composite body of this invention mixes the 
apatite type compound formation component 
(raw material) with the polyamide formation 
component (raw material), subsequently, it is 
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<DiiJ&&ffojjfe : fcffl\/^&Z-t& desirable to use the method of performing 
£P tfVT^tDWLa-kT'* polymerization of polyamide and composition of 
^hSHb n^^-a Wf^b an apatite type compound, 
l/^fefi, *tfy7^K^J$fifc#£7 The more preferable method of polymerization 
/<#4hMikij^Mjfcj&ftb<DWi of polyamide and apatite type compound 
^t/£MU ^liT^KM^^ composition heats the blend material of the 
%T/<#^h^{k&$} : J&f&j&ft(D polyamide formation component and the apatite 
#ffiT(-fi^L, ^(D&Ts*?^ type compound formation component, it 
h^fb-n ^Sr-n fife^S^Si^^ h polymerizes the polyamide formation 
S^fiT'^^MSHL y n$)Ml$f& component in the presence of the apatite type 
ft%y$})T^Mf$ l f8 t ft(DtftET compound formation component, it lets the 
WxfS£ii\ ^©^/tfyT^KSrlt method of after that compounding an apatite 
~f 6^"feT*fc5 0 type compound, or the apatite type compound 

formation component react in the presence of 

the polyamide formation component. 

It is the method of after that polymerizing 

polyamide. 

[0060] [0060] 

Mf-£?£Ll^&fi, B&fBffiTK Furthermore, the desirable method is method 

J&f&ft(Dm&m$:40^300 o C(D the blend material of said both formation 

MTt, ytfVT^VtDMn-Rft- component advances polymerization reaction of 

^J^T^^bM^-a fy)(D&f& polyamide, and synthetic reaction of an apatite 

Ix/££iitT£^5;fr&T > fc ( 9 > ft type compound under the temperature of 40 - 

fc£F*U ^ jfcfi, mzmMj%J% 300 degrees C. 

ft(D&&$)%MJ±T, 40-30 The most desirable method is method of 

0°C<7)fiSTT\ #\)T^\?(DM J a advancing polymerization reaction of 

&l&te£X$T/<#4bM4k'n %)<D polyamide, and synthetic reaction of an apatite 

a^^S/^^r^l^^tT^tCiStT^ type compound in simultaneous parallel under 

■tirS^feTfeSo pressurization of the blend material of said both 

formation component, and the temperature of 

40 - 300 degrees C. 

[0061] [0061] 

#VT$h*J&1&f&ftkTs<fi>(bM As the blending method of the polyamide 
ik&^<DMt&j$jfrb<DWi'n3jW; formation component and the formation 
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component of an apatite type compound, it is 
good in both the method of mixing the solid-like 
polyamide formation component and the 
formation component of an apatite type 
compound directly, the method of mixing the 
aqueous solution of the polyamide formation 
component, and the aqueous solution and 
suspension of the apatite type compound 
formation component, etc. 
Moreover, in order to improve the dispersibility 
of an apatite type compound, it is sufficient to 
add compounds, such as a dispersant and a 
complex agent, to the polyamide formation 
component or the apatite type compound 
formation component as required. 
Furthermore, it performed treatment according 
the suspension of the apatite type compound 
formation component, or the mixed liquid of the 
apatite type compound formation component 
and the polyamide formation component to a 
ultrasonic wave. 

It is sufficient to perform treatment by a 
homogenizer. 



[0062] 

J£ffl&#f,l992¥j (ItffiXtm 
W232~237-<-v ; ^fEfc£tL 



[0062] 

In this invention, it can use not the thing that 
particularly limits the kind of said dispersant but 
the dispersant of public knowledge. 
For example, it can use an anionic surface 
active agent which is described by 232 - 237 
pages in "a break-through and applied 
technology of dispersion and aggregation, and 
1992" (north text male editorial supervision and 
incorporated company techno system issue), a 
cationic surface active agent, an amphoteric 
surfactant, a nonionic surface active agent, a 
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£rffl V ^Z>ZkffiX*i*Z>o ^tih <D *P nonionic surface active agent, etc. 

*CtT^^>^#SStt^J, It is desirable to, use an anionic surface active 

^"^^#®fS14^J?rfflV^i(!r^ s agent and a nonionic surface active agent 

£f£L<, among these, and it is more preferable to use 

<D%H&frt>, -y^yi&i-hVtyJ*, sucrose ester, such as olefin- maleic anhydride 

t^VT^V^^i'h]) 1 ^^^ stfVTPV copolymers, such as sodium citrate, a sodium 

As^fcTV^— ^A, ^"f-uy — polyacrylate, a polyacrylic-acid ammonium, a 

Tk^W^iS^Jt-a ft\ ^^ui/ styrene maleic anhydride copolymer, and 

-#S7K^W^^^<JfO^"U7-f ethylene- maleic anhydride, and sucrose 

^— ^STK^l^^^^^fi-a i/ stearic-acid ester, from a viewpoint of a price 

B^"rT ] JyWt^v"Mj:^(Diy and a physical property particularly. 

[0063J [0063] 

^ikfflkLXlt, &M43-yt$$ Particularly if it is the compound which forms a 

#^7f2J$"f~<5{fc'o ^iXhfi\f^f metal ion and a complex as a complex agent, it 

^W$£fri%^tfrfj:<,ffi]z-!<'£, will not limit, for example, it can use fatty 

i/yi/T^y0Ki(EDT amines, such as the ethylenediaminetetraacetic 

A), -hynHffilft, v^n^f- acid (EDTA), a nitrilotriacetic acid, a 

i^T^HSBSL ^y=2— /vol— cyclohexanediaminetetraacetic acid, a 

TV^T^HSfcBfc, v^^l^h glycol-ether diamine tetra-acetic acid, a 

yT^3£i?ftg£ N ^.xyg^ ^Owa diethylenetriamine penta-acetic acid, a citric 

y^fc, S^S^ V ^/n^ acid, gluconic acid, tartaric acid, malic acid, a 

®L l/y^ ^iliK succinic acid, and ethylenediamine, urea, etc. 

MT^y^M^t^^^^t^ Among these, a citric acid, the 

•C#5 0 wttP>Wt>Tt,fiffift*5j: ethylenediaminetetraacetic acid (EDTA), and 

U^tt(D|g^^ai;yg^ the ethylenediamine (en) are especially 

l^>^T5y|Sgft§£(EDTA) N a: preferable from a viewpoint of a price and a 

fuy^T^y (en) £F£L physical property. 
V\> 

[0064] [0064] 

MfS^yT^KOg^fi. 4>£o<7) Polymerization of said polyamide can use the 

#&£fflV^::<!^T*#5o #J;i method of public knowledge. 

fi\ 11 — T\JW7*f) s s$fct£¥ For example, the method that the formation 
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<DfcizM&t£J$ft&ffif$f$'fth component is the component slightly soluble in 
Ls 40~300°C^O^tfi^'o w water, such as a 11-amino undecanoic acid, 
e — ft-fvytrpJ** and is heated at 40 - 300 degrees C and 
ffMi&^U %<Dikfeffl&*jVM polycondensed, 

{^ft-CX^/^/^yf^^fj:^^^ the ring-opening polycondensing method of 
ffiit#i#K s — T5/# lactam that the formation component is 

/nyi^^ ^S^S^il^J^Px. (epsilon)-caprolactam and the aqueous solution 
^©tt#*&ifcffl$*/j:j&s is heated at 40 - 300 degrees C and 
40— 300°C^p^Lfitt^ polycondensed by adding terminal blockade 
1" 5^^^A^co^^fiffi'a v &, agents such as a monocarboxylic acid or 
^^i^^^u^Tv^/^^K^^^v/ reaction accelerators such as (epsilon)- 
T5>- • ^#A^Vg|£ffM/#£^ aminocaproic acidto.as required, and circulating 
U -t<Z>*kiS^£r"4O~3OO < t0) aninertgas, 

U^T.MBM^L, 3S£"f 3* the thermofusion polycondensing method that 
^Mff£r$TJ±^ 96Mpa(y' the formation component is diamine 
— i^JE) wF^rojE^l^tS*?, ■ dicarboxylic acid such as a hexamethylene 
#H£fiJE^£rft#^JEfo5v^fi adipamide and the aqueous solution is 
JSJBE L j|ffi^£tT58lj£iSftSSS heat-concentrated under the temperature of 40 
-nffe>S^S:fflV>5ri:^"C#5o $ - 300 degrees C, the water vapor pressure to 
£>^fi, ^7$y«^/wfy^H generate is maintained at the pressure between 
W^^W^i^^^M^SJ.'f (D^ normal-pressure and about 1.96 Mpa (gauge 
f£t??T ^latlS^fe, pressure), and eventually it performs 

l&s^74Fj$ftbi/TVsi$ l jfrb%: polycondensation at being normal pressure or 
^&^XMBii£ltZ>^&fe?J: reduced pressure by extracting the pressure. ■ 
k*h^^ktfX%Z> 0 It can use the above method. 

Furthermore, it can use the 
solid-state-polymerization method which it 
performs at the temperature below melting point 
of diamine dicarboxylic acid solid salt or a 
polycondensate, the solution technique which 
polycondenses the dicarboxylic acid halide 
component and the diamine component in a 
solution. 

[0065] [0065] 

Ztih<Djjfen&^\zjfoZX1l& J fr It is sufficient to combine these method as 
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t>T£Xhfr&t>t£\t\&1tstlL& required. 

' MW.tLXiit, '^^^"C&iiitt Moreover, as polymerization form, a batch type 

^"C&rt^fr&^o i^l or a continuous system may be used. 

Wh¥ffcffl$k£fo&h<DXfet!: Moreover, a polymerization apparatus in 

C y £%\(D^Wts #J;Ui\ Jr—Y? particular is not limited, either and it can use 

9 iszfy*— M extruder type reactors, such as the apparatus of 

KfSSS^ — w -^— &£ftf>if ttjfig public knowledge, for example, an autoclave 

MRft^^if^^^^t^X^ type reactor, a tumbler type reactor, and a 

ZotfVT^mmm&fcomm kneader, etc. 

^"fefi, ffjf2*°y T^KII-a The manufacturing method of a polyamide-resin 

ftil^JJi^ S^-fS^fe-efe composite body should just be the method of 

tUf&C tfVT^FIfii&ibfflifo^ mixing said polyamide composite body and the 

tM^Uyhbl&tDffiftgffitfc^M^ other resin, what is sufficient is just to use the 
. VyYt^k^^y^^^rf— method of melt-kneading the method of 

>y f 7~-t£}?xy'l>'>'\?1rZ>jjife blending a polyamide composite-body fine 

^ tfVT^b^&Wffifc^t^ particle, this pellet, and another resin fine 

^yYt\^(Dm^B^%%^yV particle and this pellet with a Henschel mixer, a 

/<y/< ] J— , tumbler, etc., a polyamide composite-body fine 

fu— ^tft&5W4H(||03# particle, this pellet, and another resin fine 

\tiWi¥$:f%^Xfemfflfc'tZ> particle and this pellet using a Banbury mixer, a 

roll mill, a single axis, or a biaxial extruder etc. 



[0066] [0066] 

^m<DTy<^^bmt^(Dm The check of the apatite type compound of this 

fSti, ^yr^K^^ft:, invention elutes the other resin which the 

tfVT^MnWi&fcs fcSv^fiflf method of checking directly with wide-angle 

BI&jfcfa^ZtDffcl&ib&Rl^ X-ray diffraction, an infrared absorption 

Xy /£^|X$&|Hl#r, spectrum, etc., polyamide, and the mixed other 

PbfrteFXW.&lfeW'ir&'jjfe resin are soluble solvent, and carried out 

■^N ^yT^K^IE^LfcftkO^fli polyamide or blending, for example using a 

&*Jffij:%itM;X\ ^yT^KfcSl/^ polyamide composite body, a polyamide-resin 

Sfi-a LfcftilWl&fli£^tBU T'< composite body, or a resin composite and its 

^h§Sffc^fe$#££P$U # molded product, it separates the apatite type 

M^tzT^^bMitn' $l(DJZfa compound component, what is necessary is to 

XHIhIJt, ^ftKifc^^M'/j: just be based on the method of checking with 

i?XfeUi-ttfeft¥\z£tit£& the wide-angle X-ray diffraction of the separated 
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apatite type compound, an infrared absorption 
spectrum, etc. 



[0067] 

ttfX%Z> 0 0»Jxitf, TPOLYME 
RHANDBOOKThirdEditionJ 
(J. BrandrupandE. H. Immer 
guti£f!|:/ AWiley — Interscien 
cePublication) OHVII (Solve 
ntsandNon— solventsForPoly 
mers) fae*c$*rO^M£ffl 

</^fi^v^\ ^mm\^^^x 



[0067] 

The solvent in particular with soluble said 
polyamide or other resin is not limited, and the 
solvent of public knowledge can be used for it. 
For example, the solvent described in " VII 
(SolventsandNon-solventsForPolymers) of 
POLYMERHANDBOOKThirdEdition" (J. 
BrandrupandE.H.Immergut editorial supervision 
/AWiley-lntersciencePublication)" may be used. 
However, in this invention, it is desirable to use 
the phenol solvent as solvent which dissolves 
polyamide and the polyester type resin. 



[0068] 

xh-oXhfr&frfo^K Vd'\±<n 
^mxh^t^M^^\ r 

'<*jhmk&m^B&xh% 
©iiax^ mK a i = 

0. 1542nm)£ffll^T, J£$XH 
IH#t£$J£U 0^(2 0)^2 
5. 5~26. 5j£{C(002)St 0 -^ 
/4*#£U $^^0^(2 0)^3 
2. 5~33. 5^(300)®t 0 -^ 

a* ft tE -t z> r t z fit m -r tl f i ct 



[0068] 

Even if the apatite type compound of this 
invention is a crystalline apatite type compound, 
and it is a non-crystalline apatite type 
compound, it does not care about it. 
However, From the perspective of a physical 
property, it is more preferable that it is a 
crystalline apatite type compound. 
The check of things with a crystalline apatite 
type compound measures wide-angle X-ray 
diffraction specifically, using copper K(alpha) 
(wavelength (lambda)=0.1542 nm) as a 
radiation source of X-ray, in a diffraction angle 
(2 (theta)), surface (002) peak exists in 25.5 to 
26.5 degrees, furthermore, a diffraction angle (2 
(theta)) should just check that surface (300) 
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peak exists in 32.5 to 33.5 degrees. 
It is especially preferable that it is the crystalline 
apatite type compound checked as mentioned 
above in this invention. 



[0069] 

#LX0. 5~300fiM-Cfc5r 

£#flp*U* iO»*L<r±i-2 

00fi*gB, 5€(-(43~100fiS 
1*fc»*t<t45~75mi:» 

SrfflV ^ JISR3420fclftoT3ft 

litdg. ioss)^sij^t, 

ffl, NMR, 

OfiS^^*j-LT, 0. 5S*£B* 
<, -*300fi*fflJ*ax.fc4|-& 

manias uz<<fc5fc4ro>ras 



[0069] 

As for the content of the apatite type compound 
of this invention, it is desirable that it is 0.5 to 
300 weight-parts to 100 weight-parts of 
polyamide, more preferably, it is 1 to 200 
weight-parts, furthermore, 3 to 100 
weight-parts, most preferably, it is 5 to 75 
weight-parts. 

The content of an apatite type compound 
measures ignition loss (Ig.loss) according to 
JISR3420, for example using a polyamide 
composite body, it can require from the 
weight-loss small amount. 
Moreover, it can calculate the content of an 
apatite type compound even from a 
polyamide-resin composite body, the 
thermoplastic-resin composition of this 
invention, or its formed product, combining 
above-mentioned ignition loss, a solvent 
extraction, NMR, or an infrared absorption 
spectrum as required. 

It is not so remarkable as the improvement 
effect of the mechanical characteristic of a 
molded product that the. content of an apatite 
type compound is obtained to 100 weight-part of 
polyamide in the case of less than 0.5 
weight-part can attain objective of the invention, 
and when 300 weight-parts is exceeded on the 
other hand, it is easy to generate the problem of 
a possibility that toughness may fall, and a 
forming process becoming impossible etc. 
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/HtlCLTO. 9~10. OXhZZ 
£W£U, J;I9&£L<{21. 2 
~5. 0, <$\Zftl£L<lt, 1. 3~ 

#io. o^^/cm-a-^n, 



[0070] 

It makes the ratio of the metallic element with 
respect to the phosphorus of the apatite type 
compound of this invention into molar ratio, and 
it is desirable that it is 0.9-10.0, more preferably, 
it is 1.2-5.0, most preferably, it is 1.3-2.5. 
When this ratio is less than 0.9, mixing and a 
foaming of a bubble take place easily at the time 
of extrusion or a forming process. 
There is concern to which the yield of the 
molded product obtained falls. 
Moreover, when this ratio exceeds 10.0, there is 
a possibility that a decline of toughness may 
become remarkably. 



[0071] 

£#)100£Mfcfc<9, 0. 5-1 

oommuxh^t^^mxh 

5„ cW&^LXte, 1-100S4 
t|5> M^fi3~75m*S(5, 
#3;L<fi4~50mi;£fl-?&5 o 

mm^m &£tvo ^m%»x 

Vy?xxhZ>y$VT^'t<DmM. 



[0071] 

The organic substance which the apatite type 
compound of this invention contains needs to 
be 0.5 to 100 weight-parts per apatite type 
compound 100 weight-part. 
More preferably, it is 1 to 100 weight-parts, 
furthermore, 3 to 75 weight-parts, most 
preferably, it is 4 to 50 weight-parts. 
That ionic-bond reaction, adsorption reaction, or 
the grafting reaction is physical and since it is 
the organic substance received into the inside 
and the surface of an apatite type compound by 
the chemical interaction, in the solvent, it will 
have melting and the characteristic in which it 
does not elute and this organic substance will 
be, even if polyamide performs a melting 
operation using the soluble phenol solvent, this 
improves very much an adhesion with an 
apatite type compound and polyamide which is 
a matrix, and adhesion. 
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t%#fflt$)<Dlk&, T'<?4h%lik There is a possibility that a decline of the 

ii^lOOMik^fotztyO. 5Sfi toughness of the molded product from which 

p|^ff8itf)l§ o^-tex '&hti6f$ the quantity of this organic substance is 

&i$(D$J}&0i&Tfi^% obtained in the case of less than 0.5 weight-part 

frifc&5o £fclOOfi§p|5£3i x. per apatite type compound 100 weight-part may 

tzi§&\zfe, f^BMlLmmr become bigger. 

~tZ)i$\v){z.foZ) 0 Moreover, when 100 weight-parts is exceeded, 

moldability tends to fall. 

[0072] [0072] 

^^g^#t)^0^St^J:tL(4\ ^ According to examination of the present 

^W\c&tf&tnti^W,$dfe, ft inventors, said organic substances in this 

MLtcT/<?4bMit&lfo<DWA invention are the polyamide formation 

M^f^^^b^yy^—ioXXf^ component from the thermal cracking gas 

^flt^W^^^^hdviS), chromatography of the separated apatite type 

fc^RU^?hJV(Dmj£^$kfr compound and mass SUPEKUTO (MS) of the 

^UT5 K^Jj£/&5)\ ^°yT$ thermal decomposition component, and the 

H\ h%^^&^frib(Dfcj£^J&'$) measurement_result of an infrared absorption 

TfoSo t^oT^^^OfttffiWH spectrum, polyamide, or these reaction 

mt, m^hVvfxVhZtfVT products. 

^t(Dm^,^^M\^]±i~ Therefore, as for said particularly organic 

mtZ^W$)<D'ptj:<k substance of this invention, it is desirable that at 

h~^fc#VT^X&&^tfrtft least one part of the point of view which an 

:£LV\ ^/c, mlfe^^^tcifi, adhesion with polyamide which is a matrix, and 

y^t^^^tiXh^^.t>^\ adhesion improve more to said organic 

substance is polyamide. 

Moreover, water may contain in said organic 

substance. 

[0073] [0073] 

^^^(Dmti^^^co^^M. Specifically, the content of said organic 

fix ^rfr^J^H, (OTV^^MS substance of this invention is, - A separation 

^^^ico5>SSi^ft> (ii)f^it operation of 1 apatite type compound, (ii) A 

(ni)W£M&ft(DM measurement of a heat amount-decrease rate, 
^t-ctS^H^KD^Sx £rtj (iii) The assay of the organic substance by 

t{^£iX$:£>Z)Zkfi*X*%Z>o measurement of the thermal decomposition 
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component, it can require by performing these. 
Below, it demonstrates in detail. 



[0074] 

^OJ&^n p nl0g£#4U 90S 
M. % 7 x. J 200ml t m& L . 

fc^Kiiftf^Sr4lBHft9iSUff5o 

s 99. 5mfi%^^/- 
/W200ml^nx.T; 23°C-C2H# 

^Miakf^SrtfW ±«**«& 
^^WfoSvMi^wmt-, tew 



[0074] 

(i) A separation operation of 1 apatite type 
compound : measure a polyamide composite 
body, a polyamide-resin composite body, a resin 
composite, or 1 0g of its formed product, it mixes 
with phenol 200 ml 90weight%, it stirs at 40 
degrees C for 2 hours, it performs a separation 
operation using a centrifuge and removes the 
supernatant-fluid solvent. 
Furthermore, it adds a 200 ml phenol and 
performs repeatedly the similar melting 
operation as henceforth, and the separation 
operation using centrifuge 4 times. 
Then, it adds ethanol 200 ml 99.5weight%, and 
stirs at 23 degrees C for 2 hours, it performs a 
separation operation using a centrifuge and 
removes the supernatant-fluid solvent. 
Further, after repeating this operation 4 times, it 
dries it in a drying-under-reduced-pressure 
device, it obtains an apatite type compound. 
In addition, what is sufficient is just to perform a 
melting operation of resin component other than 
polyamide before the above-mentioned 
polyamide melting operation or using the 
solvent with other resin soluble after that. 



[0075] 

(um«Ms(x(s 

-fhSHb^&lOO] 



~15mg£fffiU MS##f 
(TGA)2£«tC«fc!K 30°C^^>55 
0°C£-C99. 9 < C/minT-#a 



[0075] 

(ii) A measurement of a heat amount-decrease 
rate (X (weight-part / apatite type compound 
100 weight-part)): Measure obtained apatite 
type compound 5-15 mg, with a 
thermomechanical-analyses (TGA) apparatus, it 
maintains at 550 degrees C after temperature 
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550 < C-ClB*KlfiU$-t*3o 3 rise from 30 degrees C to 550 degrees C at 

O'CtcjSJtSlOJWS* (W 0 ) 5 99.9 degrees C/min for 1 hour. 

50°CT-lB#^^^Fty5:^Oft^ The heat amount-decrease rate X is 

IKW^ffl^T, T*U-#&M computable in the following Formula using the 

MX£M-C#5o initial mass (W 0 ) in 30 degrees C, and the final 

iit$X(ltai/7/^-f h mass (Wi) after maintaining at 550 degrees C 

§Hb£^100fi*£P) = (Wo- for 1 hour. 

WOxioo/Wi Heat amount-decrease rate X(weight-part / 

apatite type compound 100 weight-part) = 
(Wo-WiriOO/WO 

[0076] [0076] 

(iii)WM%f$ft(D®l/£te£%^ The assay of the organic substance by 

^^(D^M'.mtiiDl^X^^bti measurement of the thermal decomposition 

tzTy<^4h^litu'^) : kl — l0m component: (iii) Measure 1 - 10 mg of apatite 

g#ilU WtiMfi^v-^yify type compounds obtained by said (i), with a 

7 — J: "9 % 5^ S 5 5 thermal cracking gas chromatography, it 

0°C, #7i^Sl£50— 320°C(# measures on conditions with a thermal 

20°C/min) (D ^f^T'C decomposition temperature of 550 degrees C, 

iJ^i"5 0 %btlfcWM%#*? and a column temperature of 50 - 320 degrees 
u^rytfy? 4—<d/M C (the temperature increase rate of 20 degrees 

f^H#^2min*^^2minW± C/min). 

^fttf^vm-tmM&Wlh-f It divides the pyro gram of the obtained thermal 

<5o 2minJ^T <DJ$ ft It ^Mitfii cracking gas chromatography into less than 2 

^^^(Di&ft^mf^ft^sh^fz min of holding time, and 2 min or more, and 

#\ ^(D&ft^Af&ft&ikikfrb computes the peak area. 

HL-3lc<\ W^^^fitL/Co M Since the component of 2 or less min was 

t$tft^lii^ti^fri(D\Ei$MSa(2 low-molecular-weight component, such as a 

min^$|)<hSb(2minW±)£;1S carbon dioxide, it deducted this 

tBL, iiuf£(ii)<7)^^i^X£ffl low-molecular-weight component from the 

V^T N T^(^T^$£^cD|k£r3S whole, and made it the quantity of an organic 

tU"f"'5o substance. 

^^^(Dik (M1k%$/T/<?'{b Specifically, it computes each area Sa (less 

^ffc^lOOMlrglS) =X-Sb/ than 2 min) and Sb (2 or more min), it computes 

(Sa + Sb) the quantity of an organic substance in the 

following Formula using said heat 



9/1/2005 



44/92 Copyright (C) 2005 The Thomson Corporation. 



JP2001-234064-A 



THOMSON 

* 



amount-decrease rate X of (ii). 

Quantity (weight-part / apatite type compound 

100 weight-part) =X-Sb/of an organic substance 

(Sa+Sb) 



[0077] 

mi^-m*. #£l<(so. ooi- 

l/im, J:<9£f£L<(i0. 001- 
0. 5/xm^fc6 0 ^^t-feftS 

^mm^mmm (tem : ^Min 

*53Jf&feSV^f±1035rffiF)*ft» 
¥*&3K J FS=Sd|-ni/Sn i 



[0077] 

The average particle diameter of the apatite 
type compound of this invention becomes as 
follows. 

Preferably it is 0.001 to 1 micrometer, more 
preferably, it is 0.001 to 0.5 micrometer. 
It can require for the average particle diameter 
in this invention by an electron-micrograph 
method, and can compute this average particle 
diameter as follows. 

That is, it images the transmission electron 
microscope (TEM: one 50,000 times the 
photography multiplying factor of this, 100,000 
times) of the ultrathin section cut down from the 
polyamide composite body, the polyamide-resin 
composite body, or a resin composite and the 
molded product obtained, it requires 
particle-diameter dj of an apatite type 
compound, and number nj of particles, and 
computes average particle diameter by 
following Formula. 

Average particle diameter = (SIGMA) 
di*nj/(SIGMA)ni 

Since it says that the apatite type compound in 
the thermoplastic-resin composition of this 
invention has polyamide, an adhesion, and high 
adhesion, it is desirable that 50 weight % or 
more of an apatite type compound exists in 
polyamide. 



[0078] 



[0078] 
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#mW<D7$y^X7 L /u^ffim<D It is desirable that it is 0.1 to 300 weight-parts to 

ia^4fi, ^yr^Kl00Sfi§|5 100 weight-parts of polyamide, as for the 

d^LTO. 1^300fiSpP"Cfo'5 blending quantity of the polyester type resin of 

^ktm^L<, 1^200iUk£R/^ this invention, 1 to 200 weight-parts is more 

<W£?£L<, lO—lOOHgW preferable, and its 10 to 100 weight-parts are 

^»^U\Sa^#^0. Ifi* the most desirable. 

U^m^m^^n, »7kf£ft<!f When a blending quantity is less than 0.1 

W$&^^^iJl : T^cK&£{!l weight-part, the improvement effects, such as 

[p]^fo«9 N ^/c300SSpP5rffix. water resistance, become less remarkable 

trend. 

T£3l#SSw1iS;&ri5fo£ 0 Moreover, when 300 weight-parts is exceeded, 

there is concern which causes a decline of the 
strength, toughness, etc. 

[0079] [0079] 

ft%m<D^M&m%%&f&%<D The manufacturing method of the 

l!uf2* 0 y T^K^n* thermoplastic-resin composition of this 

£k AKy^^7Vi^$fflH, i&illc invention mixes said polyamide composite 

J&CTftWW4iSfc&W\ body, the polyester type resin, and resin other 

(^^fP^/^V^t^^^/cfi than polyamide as required, such as a 

^tSfP^^^r^b shock-proof improvement material, a 

cj-^U ^t&fn^Kfl^^K &%> denaturant (a unsaturated-carboxylic-acid 

l^izKy#— ht£¥<DSLot£ compound or its derivative, an unsaturated 

TtfVT^F^tfV^X'r/i'SXftfDffi epoxy compound, unsaturated imide 

^H^rSa^a U jl compound), or a polycarbonate, or polyester, if 

0 it is the method of mixing, limitation in particular 

V^fttLTfi, /<>v*y— *3MJ- will not be carried out. 

— . ^vC^p— /K ^$ifc5v^ However, it can mention the method of 

fiZlttiOif JUffiS/iifSrffiV^T, j§ melt-kneading, using a Banbury mixer, a roll 

B^^^S^fe^r^ff 5wii s "C mill, a single axis, or a biaxial extruder as 

#<5 0 desirable method. 

[0080] [0080] 

fltjlERW^ttfiSc^Wti, #(cpg Although said shock-proof improvement 

AE-tiLftl^^ tylzLlt^^lsyt material does not carry out limitation in 

^f&fn#/i'#>'i£fc5v^3:^fi& particular, for example, the block copolymer 
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j^yfk&WkfiLbfrhfc&lk obtained from the copolymer which is made up 

fi'a f£> ^^l^V* a — of ethylene, a unsaturated carboxylic acid, or a 

^^J11a$fo&V^±^<Df£t£ unsaturated-carboxylic-acid metallic salt, 

$9, tf— sisJfc^^tikik -n$)io£ ethylene and a (alpha)- olefin-type copolymer or 

t^^Sv^^^^fb^n tybti^h'&h its modified substance, a vinyl type aromatic 

fi^y^y^^M^ ifcfo&^^lt^t compound, and a conjugated-diene type 

<£>lctt$J N f A, /Ky^^v/ compound or its modified substance, a natural 

^y, y^V4yy°i^y f y^V^yy^ rubber, a polybutadiene, a polyisoprene, a 

yy s ^t/i^y, polyisobutylene, a neoprene, 

[0081] [0081] 

/Ky^/V-7^K^A> ^^-3— /wzf Those modified substances, such as the 

A, T^y/i^A, > polysulfide rubber, a Thiokol rubber, an acrylic 

})^—yd?j*^ ^\f^aa\i^])ydt rubber, a urethane rubber, a silicone rubber, 

&5 W±^tib<D^f£ and shrimp chlorohydrin rubber, 
*7&\s^y — T ^ y p ^ h y butadiene-acrylonitrile-styrene-core-shell 

-^UV-^T^x/l^i^AB rubber (ABS), 

S) N ^/u^pfyu— Y-y^i/ methylmethacrylate-styrene-butadiene 

^y-7s^yy-^T-y^JUdtA rubber-core-shell rubber (MBS), 

(MBS) , ^/M^yi^— h— ~f methylmethacrylate-butylacrylate-styrene-core- 

^/UTtVu-h-x^-yy-^T shell rubber (MAS), 
yx/W^(MAS), 

[0082] [0082] 

jrV^f-jVTWy—Y — yZ^y^y It can mention at least 1 type of compound 

— Tsf-uy— nT^/xyW^lMA chosen from core-shell types or those modified 

BS), T/^jVTtyy—] — rf$ substances, such as siloxane content core-shell 

-y^y-T^V^^-hV^-^y rubber including octyl 

y^Ty^jydU (AABS) n y$ acrylate-styrene-butadiene rubber-core-shell 

^xy-^fi/y-n7^x/^ rubber (MABS), alkyl 

A (SBR) N ^fvM^y y— h- acrylate-butadiene-acrylonitrile-styrene 

y^/UT^yu— hyv*y-y%it core-shell rubber (AABS), styrene-butadiene 

^t^^yu^y^^ry^ rubber-core-shell rubber (SBR), and 

/^^^(D^Tv^x/^^fc?) methylmethacrylate-butylacrylate siloxane, etc. 
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[0083] [0083] 

WH£.2z&y!&&Z>1t)b<D$E&ffl As a denaturant for obtaining said modified 

irLTfi, ^&%Q% substance, it can mention a 

^it.tz.^^cDW^W, ^l&fc]^ unsaturated-carboxylic-acid compound or its 

#3rv"ffc n* #i> ^ tS?P-f ^K-ft-n- derivative, an unsaturated epoxy compound, an 

#Jft£f&#lf 5^.i:^1?#5o -tL unsaturated imide compound, etc. 

bttfflft&&tf<D^ > ifrt\Ji^ As a thing desirable in a these shock-proof 

tW^L-Tti, (a)xfl/y- a — improvement material, (a) Ethylene and (alpha)- 

^-uyjy^&Ma-Wfo&mt^ olefin-type copolymer, or its modified 

(DW&M, (b)fc*=/i^^#Mb substance, (b) It can mention the block 

■afy}&£TJ t &4ki?x-'y%iik&M) copolymer obtained from a vinyl type aromatic 

^h^hfi^y'^-y^^Ma-W-h compound and a conjugated-diene type 

Z>\/^t-%:<D&fe!fo$:^lifZ>z.btf compound, or its modified substance. 
XZZ B 

[0084] [0084] 

\£TZ.tih<DW&i^k?k&M\z. It demonstrates these shock-proof improvement 

ov >Tf¥#Wlc:lft W-t*5o agents in detail below. 

( a )^\^y. a -t^^l* (a) Ethylene and (alpha)- olefin-type copolymer, 

fi-o &&5VMi^G9^t£^ or its modified substance 

flME^f-H" a -•£\s7<cs& The density of said ethylene and (alpha)- 

M&folt^ ^S/^900Kg/m 3 olefine copolymer is under 900Kg/m 3 , more 

£9 Of- £L<f2850~890K preferably, it is the copolymer of the ethylene 

g/m 3 <D S ^vi/bfc%%Jfiz and the C3 or more (alpha)- olefin of 

£k±<D a -*U-74yt(Djtm& 850-890Kg/m 3 . 

fcX*h& 0 j^HiC7^3J^±<Z)a - A C3 or more (alpha)- olefin can mention 

3r^74l/\%^ ^W-tft\z.\-£zfvt° propylene, 1-butene, 1-hexene, 4-methyl- 

1— ^fy, 1— •^= 3 F~fe>\ 4 1-pentene, 1-octene, 1-decene, etc. specifically. 

—Ff-tV— 1 At least one sort, these are possible and it may 

x>\ 1-rHr Z>Zb combine 2 or more types them. 
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[0085] [0085] 

iztz s ^Itli^^n^y^i/x Moreover, for example, it is sufficient to contain 

>\ ^fyfV//^/^y^<!f© the structural unit which has unsaturated bonds, 

^FtSfP^p-a £^1~5f#$c^{££: such as dicyclopentadiene and ethylidene 

^^£*Tfcfl*£;bftv\> ^^i^ norbornene. 

a — ^"^7>r^*fi-n fl^fi^ As for ethylene and a (alpha)- define 

^f-l^^^WSti30~95^/V% copolymer, it is desirable that an ethylene 

tfo5:WW$K, £W?£L< content is 30 to 95 mol %, more preferably, it is 

fi40-90^e/U% N $P>fc:flP£L< 40 to 90 mol %, furthermore, preferably it is 50 

»50~85*^%-e&5o to 85 mol %. 

V- a -^ri^y^y^Ma-i^^^ When the ethylene content of ethylene (alpha)- 

^l^>"a ^fi^95^/i/%£rigx_ olefine copolymer exceeds 95 mol % or fewer 

It*)* foZ>\t^l*30*:/i'%£V)'ptj: than 30 mol %, even if it mixes ethylene and a 

l/^SMH^fi* ^"fVl/* a — (alpha)- olefine copolymer, the prominent 

V^s^^fe ft^IEn* UTt>x II shock-proof improvement effect may not be 

**W«*ttoefeS«)*35 s afe seen 

[0086] [0086] 

a -jrU7j>itm& About 0.05 to 100 g/10min has desirable MFR 

mt, MFR(190°C, M2160 (190 degrees C, 2160g of loads), and, as for 

g)^0. 05— lOOg/lO^fM^ ethylene and a (alpha)- olefine copolymer, it is 

^#f£lX,0. 1 — 50g/10^"C more preferable that it is 0.1 to 50 g/10min. 

faZ>Z.kffi£VtiI-iZ'l,\t\ ft^Fmft About 10 or less of a molecular weight 

^ (MikW-ifyft^Fm (Mw) <tS£¥ distribution (ratio of a weight average molecular 

i^^i^jlCMn) b<Difc) filOJ^T weight (Mw) and a number average molecular 

aj£WSU\> ffiikik weight (Mn)) is desirable. 

SfiO — 50%^^^L< > 0 — 2 Furthermore, 0 to 50% of a degree of 

0%'Cfc5r<t^ct { 9^^LV\ _h crystallinity is desirable, and it is more 

!EttSffl&f4-F tL5i»W*ttefe preferable that it is 0 to 20%. 

^J()^:^^il^ : T^<^S{i|p]}c:fo When it dislocates from the above-mentioned 

<5 Q range, it is in the trend the shock-proof 

improvement effect becomes less remarkable 

trend 

[0087] [0087] 
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mt^'f-yy- a - ti^7^y^ It can manufacture said ethylene and (alpha)- 

fi'n^fi^ *5"—tfy — -f'y^M olefine copolymer by the method of public 

l!&$.tiit/#zi'ty%fifeli&%ffl\,^ knowledge, such as method which used the 

tzjffe, %<DttL* ICIfe, BASF Ziegler Natta catalyst or the metallocene 

ft, 74Vy7*tk* catalyst, other ICI method, BASF method, the 

tet*(D2;%a<DjjmK£iQm&1-% Phillips method, and the standard method. 

ZLbftX^So ^=f-vy- a Moreover, ethylene and a (alpha)- olefin-type 

— irV7 4V'&$i'SL'feW.\$, copolymer graft a unsaturated-carboxylic-acid 

fart /I'jtfyMiku-yoiE.tclt-tCD compound or its derivative, an unsaturated 

^^n^/K^ri/'ffc-n epoxy compound, an unsaturated imide 

y Ff$lfti4$.h*4k'u'$)f££ f &Vy7b compound, etc., it can also use as modification 

\\^Ls Wl&z-f'^y a —irX/yj ethylene and a (alpha)- olefine copolymer. 

y&m&fttLx. m^bhx 

[0088] [0088] 

^-=f-yy • a — ^ruy^y^M-a As the modification method of ethylene and a 

fo<D&&%febLXit, feMMffi. (alpha)- olefine copolymer, it can mention the 

i^fe, Xy])— ^Sr^pif 5r melt-kneading method, a solution technique, 

bfi$X*% s \t^~?3n(Djjfel,z£oX and the slurry method, and can carry out 

i>tftt.ls<?f0Z.b&X%Z> o ^14 preferably also with an any method. 

^jfeco^-^tCfi, f£t£^ffl!^ In the case of the melt-kneading method, it 

5WSBSEi43W PFISfP^/i'tfV^ coexists said denaturant (a 

-fb o-^i^/cfi^col^^ft:, ^FtS unsaturated-carboxylic-acid compound or its 

ft^/tf^r^fk'n^ ^tSfa^K derivative, an unsaturated epoxy compound, 

ika-$))b, yi^^^Ma-^Mi^ unsaturated imide compound) which it uses for 

ZWrftZtX, WiUm^m^X, modification, and the catalyst for radical 

150~350°C(Dfi^(v:^nfiUT polymerization, what is necessary is to heat in 

feMUBi~ tiifX^ \ — fef& temperature of 150 - 350 degrees C, and just to 

fe> XyV— feO^-n'tcifi, %-yu melt-knead using an extruder. 

yftb'OftWt&Mfc^J-uy- a On the other hand, in the case of a solution 

-^y^y^M^W-, ^t£#k technique and the slurry method, it changes 

&£X$yi'l}si'M'&ffk^b$:& ethylene and a (alpha)- olefine copolymer, a 

Ms foZi/^tiXy})*- tKStU 80 denaturant, and the radical polymerization 

~350'C<Z)ifig-TM£#Lft# J b catalyst into melting or a slurry state at organic 

^fc-ffttf «fcV\, Ifl-g-r^^tt solvents, such as a xylene, what is sufficient is 
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#J<Z)ikW\ nif-u^- a -irV74 just to modify, agitating at the temperature of 80 

^i^ftlOOMSHcftLT, - 350 degrees C. 

0. 01~10£*%^^H/\ As for the quantity of the denaturant to mix, 0.01 

to 10 weight% is desirable to ethylene and 100 
weight-parts of (alpha)- olefine copolymers. 

[0089] [0089] 

SulS^tt^iJT'feS^I&fP*/^ As the unsaturated-carboxylic-acid compound 

yj&lk&WibLXte, T^y/t^ which is said denaturant, acrylic acid, (alpha)- 

'a -xf/i/7^!);ui, ethyl acrylic acid, methacrylic acid, a maleic 

y^—ju^s acid, a fumaric acid, a halogenated maleic acid, 

^^ik^ix-^yMs i^hy^yM, a citraconic acid, the tetrahydro phthalic acid, a 

xN^kKny^/vg^ ^J^v-Yy methyl-tetra hydro phthalic acid, a halogenated 

hKD7^i, /^p^V^bv^hy^ citraconic acid, a crotonic acid, halogenated 

>i§^ ^o|>y^ ^p^Vft^Ph crotonic-acid, itaconic-acid, halogenated 

y®ks 4$^yW^^Vfv\M$ itaconic-acid, and cis- 4-cyclohexene -1,2- 

v^— 4 — i/#ti^2r±ls dicarboxylic acid, endo- bicyclo- (2, 2, 1) -5- 

-1, 2- v^/i^Vg£, oi^K— heptene -2,3- dicarboxylic acid, methyl-endo- 

tfV^p-(2 N 2, l)-5-^f cis- bicyclo- (2,2, 1) -5- heptene -2,3- 

y-2, 3-^#/u#Vg£ N ^^/u dicarboxylic acid, endo- bicyclo- (2,2, 1) 

-xyK-^-t^D-(2, -1,2,2,2,7,7-hexa chloro -2- heptene -5,6- 

2, 1) -5 — ^7°T'> / -2, 3 — dicarboxylic acid etc. can mention these blends. 

(2, 2, 1)-1, 2, 2, 2, 7, 7- 

So 

[0090] [0090] 

^FISfn^;/^^V^jt:'^^)(7)l^^ The derivative of a unsaturated-carboxylic-acid 

flufE^ISfP^/^^V^It: compound can mention the acid halide of said 

^%<7)@&^7^K\ 3$7k, unsaturated-carboxylic-acid compound, 

/K T5F\ ^Miift^^ anhydrous, ester, an amido, an imide, a metallic 

lf%Zk&X*% s &l^li%L4k-?l' salt, etc., for example, a malenyl chloride, a 

^/K -rU-f5K\ M7k'?i"{> maleimide, maleic anhydride, a citraconic acid 
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fekv'H^vK^ ^Kyl anhydride, a monomethyl maleate, a 

^/^fvK ^u^yjSgv^^vK maleic-acid dimethyl, the glycidyl maleate, etc. 

^>>^/i^i^— H&<*:\ &>5v^ can mention these blends. 

Iti^tibtDtfiL&fyQ&^lf Z>^bfc In this, it can mention maleic anhydride and 

~T#'5o ^©tt, $T^bV^(Dt anhydrous nadic acid as a desirable thing. 

[0091] [0091] 

^f&^Q^tf^i/ik&lfytLXlit^ As an unsaturated epoxy compound, they are 

tfyi/i/jVTtyi'— h ^y^vvu the glycidyl acrylate and a glycidylmethacrylate, 

^^^yu— ^f^^y^^/^y itaconic-acid monoglycidyl ester, itaconic-acid 

yi^/u^y>y-/u, 4^^y^y^V diglycidyl ester, butene tricarboxylic acid 

v'vvuoixtvK y^ybV^^y^ monoglycidyl ester, butene tricarboxylic acid 

^S^y^y^iM^^x/K 7r diglycidyl ester, butene tricarboxylic acid 

ybV^/^yM-yW i/iz/iszLX triglycidyl ester, p- styrene carboxylic acid 

7VK y^ybVX^TSy^bV^V glycidyl ester, an arylglycidyl ether, 2-methyl 

i/i/ iV^T^f }V \ p—7s"?-uyjj/u arylglycidyl ether, a styrene- p- glycidyl ether, p- 

*>^^y->v^yu^^y-/u, TV^ glycidyl styrene, a 3,4- epoxy- 1 -butene, a 3,4- 

Wi/V/V*.— 7VK epoxy- 3-methyl -1- butene, 3,4- epoxy- 

y/^y^/^— 7VK 1-pentene, 3,4- epoxy- 3-methyl -1- pentene, a 

-p— 7VK p — & 5,6- epoxy- 1-hexene, a vinyl cyclohexene 

yi/i/iVTs^-uy^ 3, 4 — ^/K^r mono-oxide, etc. can mention these blends. 
Sz-l-^y, 3, 4-^^v/ 

-3-^-i-7ry, 3, 4 

-^c^ar^-i-^y^v, 3, 4 
yy-y^ 5, 6-^zK^->-l-^ 

[0092] [0092] 

^^P^Kfb^^LTti, 0i]x. As an unsaturated imide compound, they are a 

N — ^J^^y^X maleimide, N-methyl maleimide, 

F\ N — ^^J^y^(\b\ N — y N-ethylmaleimide, N-propyl maleimide, N-butyl 
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otVwuM^K* N — 'f^jv^u maleimide, N-octyl maleimide, N-phenyl 

N— ^^^/u-eUM^K, N maleimide, N-(o- methylphenyl) maleimide, 

— 7x^vW;K, N— (o — / N-(m- methylphenyl) maleimide, N-(p- 

f/^7x^)vK;F\N-(m methylphenyl) maleimide, and 

-^/vy^—/}/) -?v4 N — N-(methoxyphenyl) maleimide, for example, 

[0G93J [0093] 

N— (?a/uym~;u) -vU-^f5H\ It can mention N-(chloro phenyl) maleimide, 

N- (ti/^^ri/y^^/u) N-(carboxy phenyl) maleimide, N-benzyl 

5h\ N— ^i^v^yWlx^K, N— maleimide, N-naphthyl maleimide, N-cyclohexyl 

^^^vu-rlx^K* N — v^n^s maleimide, an itacone imide, N-methyl itacone 

^vvu-^W^K. ^W^K, imide, N-phenyl itacone imide, etc. 

N-^f/W^y^K, N-7x Particularly N-cyclohexyl maleimide, N-benzyl 

^/U^nW^K^if^r^lf <5^ maleimide, N-phenyl maleimide, and 

/^T#5 0 ^TffcN— v-^n^^-V N-(carboxy phenyl) maleimide are used 

/WWf^K, N — ^y^/U-rW preferably. 

5H\ N— N— Even if these unsaturated carboxylic acids or 

(^/i^^^v / 7ni^yu)^U^5;K^ the derivative of those, an unsaturated epoxy 

£?£L<ffl^£>ftS 0 ^ft/k^^FIS compound, or an unsaturated imide compound 

fp^/U^V^t b< (i^rcoi^^ is a 1 type, and it uses in combination of 2 or 

^ fSfP^^^-Wbo* #K more types, it does not care about it. 

[0094] [0094] 

7v/#/Ufi^ffltti£i:L"Cf;J\ 0ij As a catalyst for radical polymerization, they are 

^\^^>y^jv^jv^r^i/\^\i/ a benzoyl peroxide, a dichloro benzoyl 

peroxide, a dicumyl peroxide, a di- tert- butyl 

^5/u^/M-^>K\ i? — tert — peroxide, the 2,5- dimethyl- 2,5- di (peroxy 

^/u^/i/^v-K, 2, 5-vv< benzoate) hexyne- 3,1,4-bis (tert- butylperoxy 

2, 5— v ? (^</U^"^rv'^<V isopropyl) benzene, a lauroyl peroxide, and a 

h)^^-3, 1, 4-fcT tert- butyl pel acetate, for example, 
X(tert-yf;U^/^^rWy 
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/U^-drv^K, tert-y^/I^/UT 

[0095] [0095] 

2, 5-S?>^vi'-2 1 5- (tert The 2,5- dimethyl- 2,5- di (tert- butylperoxy) 
-y*^;i"</\s*^s)~.*i/>- hexyne- 3,2,5-dimethyl- 2,5- di (tert- 

3, 2, 5— 2, 5 — i/(te butylperoxy) hexane, a tert- butyl pel benzoate, 
rt-y'^/v^/vfr^i/) ^^rf- a tert- butyl pel phenyl acetate, a tert- butyl pel 

tert-^^/u^/u^^y^— isobutyrate, a tert- butyl pel-sec-octoate, tert- 

K text — "f 1 f-jv^<juy^=.;VT butyl pel pivalate, cumyl pel pivalate, 
-trx— h tert-y^vi^/wfy 
7"^U— K tert-y^/U-^/W- 
sec-^loi— K tert— y^A' 

— h 

[0096] [0096] 

tert-yfvl^/W^fvt-T-fe A tert- butyl pel diethyl acetate, an 

yt'X^f y y f - p h y azobisisobutyronitril, a dimethyl azo isobutyrate, 

/K ^^^Ty^yy^I^— h& etc. can mention these blends. 

(t\ fcSWtwftbWfJl'a Particularly, as a desirable thing, it can mention 

\f Z>Z.bfr~C%Z>o ^Tr'tK #f £L dialkyl peroxides, such as a dicumyl peroxide, a 

V ^<AtLTf^^/w</M-^v' di- tert- butyl peroxide, the 2,5- dimethyl- 2,5- di 

h\ ^-tert-y^/v^/M-^v' (tert- butylperoxy) hexyne- 3,2,5-dimethyl- 2,5- 

h\ 2, & — i?*=?-;v—2, 5— v?(t di (tert- butylperoxy) hexane, and 1, 4-bis (tert- 

ert — '7"^-;v^<;v^-^ri/)^-^ri/ butylperoxy isopropyl) benzene. 

2, 5-v ? y^/l'-2 ) 5- 
-^(tert-y^/W^/^^-df-v^)^ 

=SrlJ->\ 1, 4-tf^(tert-y^" 

[0097] [0097] 

^yyh'fbS/^tfc^it^JOft As for the quantity of the denaturant which 
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It, ffibti&ffiflmfl&J$%<Dj$l& carried out grafting reaction, it is desirable that it 

fe^^&fcMtlZk)'^ fcfrbs is 0.01 to 7 weight-parts to ethylene and 100 

^^vi/* a — ^r^y^y^Ma- weight-parts of the point of view that the 

f$100S§pfl^#tLT, 0. 01 ~ fabricability and the physical property of a resin 

7jtfi$B"Cfo5w<t# s £?£Lv\> £ composite which are acquired are excellent to 

fc, ^Sfi900Kg/m 3 *fflrCife (alpha)- define copolymers. 

Sdirri^^LC 850— 890Kg Moreover, as for a density, it is desirable that it 

/m 3 "Cfe5r.i:* s <k!9Sf*LV\ $ is under 900Kg/m 3 , and it is more preferable 

ib^MFRUgot;, #S2160g) that it is 850-890Kg/m 3 . 

^0. 05~100g/10#a*$riL Furthermore, 0.05 to 100 g/10min. has 

<, 0. l~50g/10^T*&5rt desirable MFR (190 degrees C, 2160g of 

# s «fc!9#f£LV\, loads), and it is more preferable that it is 0.1 to 

50 g/10min. 

[0098] [0098] 

(b)\?~/is%k%^Wi{tl3 ^fej: (b) Block copolymer obtained from vinyl type 

Tf&&i/^l/^ik&%di)*b'&b aromatic compound and conjugated-diene type 

ti : 5'7^y^^Mu' ffcfoSVMi-?: compound, or its modified substance 

W|£t£#j The block copolymer obtained from said vinyl 

tuffitf— s^&^^Wzitij $iio£ type aromatic compound and a 

Xf&&i?^>'%ik J &ysfrbi%b conjugated-diene type compound is a block 

ti&viyP&Mii fates copolymer which is made up of polymer block A 

hlWi(0\f^jv^^^it^^}^:^ which makes an agent at least 1 vinyl aromatic 

fr^f^l-pfr^p^Ai:, tytii compound, and block B which makes an agent 

<thlWi<D^^y^y\t^^)^: at least 1 conjugated-diene compound. 

1£fob~fr : Z>~7vy9&h1)*bti:%>zf The structure of these block copolymers is a 

y^^JI'a f£"Cfc<5 0 Z.t\,b<07 block copolymer which has structure, such as 

oy^*fi^#©«igt4, A-B, A-B-A, A-B-A-B, 4 (A-B-)-Si, and 

[4\ A-B, A-B-A, A-B- A-B-A-B-A, for example. 

A— B, (A — B — ) 4 — Si, A— B Moreover, hydrogenation of a part of block B 

-A-B-A&^<7)f#}££^f1-3 part may be carried out. 

[0099] [0099] 
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t*=.;l'h/l'^y, p — tert — Zf 

Wilts -f9V*y, 

i, 3-^-y9 f J^y, 2, 3-^ 

i«-cb&^u 2®^±^ia^ 



As a vinyl aromatic compound which comprises 
a block copolymer, it can mention styrene, a 
(alpha)methylstyrene, vinyltoluene, p-tert- butyl 
styrene, a diphenylethylene, etc., for example. 
As for a these compound, at least one sort is 
possible. 

It is sufficient to combine 2 or more types. 
Moreover, as a conjugated-diene compound, it 
can mention a butadiene, an isoprene, a 1,3- 
pentadiene, a 2,3- dimethyl- 1,3- butadiene, 
etc., for example. 

As for a these compound, at least one sort is 
possible. 

It is sufficient to combine 2 or more types. 



[0100] 



*«:#&L<fi, 1^~100^T* 

{-saemtott (Mw) tWsW-m 

$J*U\ tuts, 

&<D\,^i*tixhixh&\ 



[0100] 

Preferably the number average molecular 
weight of a block copolymer is 10,000-1 million. 
More preferably, it is the range of 
20,000-500,000. 

Furthermore, as for a molecular weight 
distribution (ratio of a weight average molecular 
weight (Mw) and a number average molecular 
weight (Mn)), ten or less are desirable. 
In addition, any of a linear, branch, and radial or 
such combination may be sufficient as the 
molecular structure of a block copolymer. 



[0101] 

ti\sZyvy?&M&fc<DtpXbs 



[0101] 

The hydrogenated block copolymer which 
hydrogenated 70 % or more of aliphatic type 
double bonds of the polymer block B of said 
block copolymer which particularly makes an 
agent the conjugated-diene compound of said 
block copolymer is used preferably, it is the 
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hydrogenated block copolymer hydrogenated to 
80 % or more more preferably. 
It can measure this hydrogenation rate by an 
infrared-spectroscopy spectrum or NMR etc. 



[0102] [0102] 

^frib7kffi7*vy?&Mi3$-£>M Although limitation in particular is not carried out 

Ja^fef^ #{-PS^(i$n^V^ as for the manufacturing method of a these 

ri\ #iJxJ2\ #r^Bg47- 11486 hydrogenated block copolymer, for example, it 

^rAWi. #PflBg49-66743-^ can mention the method described by 

^Bg50-75651-^#, Unexamined-Japanese-Patent No. 47-11486, 

1#^Bg54- 126255^-^, # 49-66743, 50-75651, 54-126255, 56-10542, 

HBg56-10542-t4^g, 4#§Pg 56-62847, 56-100840, 

56-62847-5|-<k#, #H!iag56 Unexamined-Japanese-Patent No. 2-300218, 

-100840^-^fg, #^¥2-3 GB Patent 1130770, and US Patent 3281383 

00218-^-^fg, 5^H^f^^ll3 and 3639517 and the method described by GB 

0770-^*5 J: t>'^S!|#|^3281 Patent 1020720 and US Patent 3333024 and 

383-t:fecfcI>*lR]fS3639517-5§-^ 4501857. 

m W, 1 0 2 0 7 2 0 is £ T>* % m # 
fF^3333024^-ioJ:t>*|5]^450 

m*mfz>zttfx%z> 0 



[0103] 

tit, mtZWk'^^s- a-Jr 
thx%z> 0 roi^, ?77hik 



[0103] 

Moreover, it grafts a 

unsaturated-carboxylic-acid compound or its 
derivative, an unsaturated epoxy compound, an 
unsaturated imide compound, etc. using the 
similar method as the case of said modification, 
ethylene, and (alpha)- define copolymer, it can 
also use as a modification block copolymer. 
In this case, as for the quantity of the 
denaturant which carried out grafting reaction of 
the quantity of the denaturant to graft, it is 
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HIJ|a^*©fiJtJgtt^*tt3&stf ix desirable that it is 0.01 to 7 weight-parts to the 

Zt^^o&frhs y'vyf&llL'n t$ point of view that the fabricability and the 

foSV^i^^^^^ny^^t |a physical property of a resin composite which 

f^lOOfiA^^LT, 0. 01— are acquired are excellent to a block copolymer 

7fifi^T*5r<t^&£U\ or 100 weight-parts of its hydrogenated block 

copolymer. 

[0104] [0104] 

^^(D^m^MB^K^^ The dispersion state of the polyester type resin 

<^y^^xyi/5£^J]s^^ifc#c in the thermoplastic-resin composition of this 

WM, W^kit^^^J^to^X^/ invention can observe the ultrathin section 

*/c(±fflM/^x^^A^J:5^ adjusted by the dyeing solid method by the 

&^l$feVWfiM£fritzMWty)i osmium tetroxide and/or a ruthenium tetraoxide 

^]Si§M^-iF-Sl^^^l||^i~ ; 5 with a transmission electron microscope. 

Zb&'FcS&o ^^^^^"IMtt Polyamide is a continuous phase although the 

mmUf$%(DftWtW&te, ¥ffc decentralized structure in particular of the 

P§aIiL&V^\ /^yx^K/^jiilrc+l thermoplastic-resin composition of this 

VM, tfV^xT/is^mil&frft invention is not limited. 

Wt^&Mf&i~%MM&& £LV \ The form in which the polyester type resin forms 

dispersed phase is desirable. 

[0105] [0105] 

^H^O/l^y^^T/v^ftffls (D The average particle diameter of the polyester 

¥-&l$Llr&ttts $f£L< (3:5 ix m type resin of this invention becomes as follows. 

J^T^W £LV\ ¥^^-7-15^5 Preferably 5 micrometer or less is desirable. 

\x m&M^&tMV&lV^'&^tikT When average particle diameter exceeds 5 

i~5{tg[pj^fo<5 0 *K!J^*7Vl'^ micrometer, it is in the trend for an impact 

mmtD^mi^m*. m^mfflt strength to fall. 

M^KfeteM^fc&^tftX*^, It can require for the average particle diameter 

m¥fyffi.^mt&<D£.?{zLXW- of the polyester type resin by an 

tHir^Ztt^^^o Wi^Wi^i^ electron-micrograph method, and can compute 

^^<D^^t^h^\h\^tz.^M this average particle diameter as follows. 

W)i(DMMMM z FW^iiM(2. 5 It images the transmission electron microscope 

loin) SrStf^U #fScf@ <DU^'& (25,000 twice) of the ultrathin section cut down 

du ^T-ifcni £r^#>, Hk^^XV from a resin composite or its molded product, it 

^^^-^ISr^fctSl^o requires particle-diameter dj of dispersed 
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¥^$iHH£ = SdiTii/Zni phase, and number nj of particles, and 
^-(OWfii, ^L^%t^^t^ht£^t computes average particle diameter by 
te^tik&ia*, Zom&b&'&Z following Formula. 

fllJ£U m%<D$Q(Dl/2%%L^ Average particle diameter = (SIGMA) 
&k1rZ> 0 W-^n^<D% dj*ni/(SIGMA)nj 

ltilciiMci&2Q0Qf®(DU^&& In this case, when a particle diameter cannot 
Mfelr&o regard it as spherical, it measures that breadth 

and length, let 1/2 of both sum be a particle 

diameter. 

Moreover, for calculation of average particle 
diameter, it measures at least 2000 particle 
diameters. 



[0106] 



[0106] 

The thermoplastic-resin composition of this 
invention is excellent in moldability, and since it 
says that the molded product obtained is 
excellent in rigidity, the strength, an impact 
strength, heat resistance, and the rigidity at the 
time of water absorption and a dimensional 
stability, the application to various components, 
such as autoparts, electronic and electrical 
components, and industrial machine 
components, is anticipated. 



[0107] 



[0107] 

As various components, they are an automobile 
exterior and shell-plate components, such as a 
bumper, a spoiler, a side cover, a hood louver, a 
wheel cover, a wheel cap, a grill apron cover 
frame, a roof rail, a roof leg, a side mirror stay, a 
side mirror cover, a side mirror bracket, a rhein 
channel, a wiper blade, a sunroof deflector, an 
outdoor handle, a fender, and a tail lamp, a 
cylinder head cover, a radiator tank, and a 
timing belt cover, for example, 
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[0108] 

>-7\ 3-=-.—y\ x s /n°[7-^ 
-9*9, y^-^ir4^9*9, 
Vi—, s<s<-*tx9-, 9- 

V*977>. 77»a7^F\ 

■y-Ws9^ tf9V*9*9, 7/U3 
— )V9*9, 7a 
— X/l/fa- 7*. 7a— OVl^r* 

9*7vtt<tA'9V9^ 

TV*99*9, ^-7-ffl71/t 
X^-a-7% a:7-7!J7-, «r> 



[0108] 

A connector, the binding band, a motor fan, a 
gear cam, a hot-air machine housing, a tube, a 
hose, a power-steering oil tank, a reservoir tank, 
a brake oil tank, a fuel strainer, an air cleaner, a 
paper caster, a cooling fan, a fan shroud, an oil 
pan, an engine mount, an air-sus tank, a gas 
tank, an alcohol tank, a Freon tank, a fuel tube, 
a fuel strainer, a brake oil tank, automobile 
under hood components, such as a clutch oil 
tank, a power-steering tank, a Freon tube for 
coolers, an air cleaner, a intake manifold, and a 
surge tank, 



PP N 



[0109] 

V\/7.9— 7V— K, 7^-^^— 

/n^K/K £>f>K— U-^raU— ^ 
— /n^K/KZV7\ /V^T*^ 
h^/< — , f-^/^-Tif-7'7^5/ 
K -tWWif-7-A, Hp 
5/7§|5p b d, 77-fe/W-<y>&if<D 



[0109] 

Electronic-office-equipment field articles, such 
as components for furniture, such as a leg of 
components for two-wheeled vehicles, such as 
bicycles, such as the molded product obtained, 
a wheel rim, a wheel spoke, a saddle and 
saddle post, such as the knob of an air-register 
blade, a washer lever, a window regulator 
handle, and a window regulator handle, a 
passing-light lever, a sun-visor bracket, a 
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*h /^K/K ffi-&t£.¥ sun-visor arm, seat lock components, and an 

<D&$zMte£'<D~$feMf8Moi>, accelerator pedal, a handle, a stand, and a 

#1<7)J$U ffi^<D<Dffl, ffi, loading platform, and a desk, a leg of a chair, a 

>\ ^V&^'^^^fflgflpV seat, a cabin, and a trolley, and a personal 

yn>/^v?:/^&£:*(7)OA$£3§ computer housing, 



to 



[0110] 

**??—<Di/x./i<, icy 
wry- y — ^ 

p 

pp > 



[0110] 

Electronic and electrical components, such as 
switches, micro slide-switch, DIP switch, a 
housing a switch, a lamp socket, a binding 
band, a connector, a housing of a connector, 
shell of a connector, IC sockets, coil bobbin, 
bobbin cover, relay, relay-box, capacitor case, 
internal components of a motor, small 
motor-case, and dance pulley, 



[0111] 

p p p, y-y*sm?\s±>y, mvge 



[0111] 

The bristles for brushes for toothbrushes etc., a 
magic fastener, a tire cord, a belt, an artificial 
lawn, a carpet, the sheet for automatic sitting in 
a circle seats, a fishing net, a rope, a rope, the 
thread for filters, splicing yarn for hoses, a valve 
housing, a nail, a screw, a bolt, a bolt nut, a 
spacer, an insulator, a fastener, a buckle, 
industrial machine components, such as various 
bottles various vessels for warm water, such as 
under-floor components, such as a wire grip 
and an adjuster, a crescent for sashes, and a 
hot-water tank for toilet toilet seats, various 
cylinders, a washing machine balancer, a 
loudspeaker box, the bottle for agrochemicals, 
for drinking water, etc., etc. are mentioned, in 
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Mtfb/l'te¥<DXMfflM%bal>fe¥ addition, a useful thing is expectable for various 
ti*m? hti, Znm&Uft&lZ- applications. 



[0112] 
[0113] 

Ltfi> * o y7^Kl00fii;£|$^*f 
L-Cl~50a*gPW*L<, 3~ 

30M#.M#*U\, 



[0112] 

Even if the molding method of public 
knowledge, for example, a press molding, 
injection moulding, gas-assist injection 
moulding, welding forming, extrusion molding, 
blow molding, film forming, a blow molding, 
multilayer forming, a melt spinning, etc. use the 
plastic molding method generally known, the 
forming process of the thermoplastic-resin 
composition of this invention is possible good. 

[0113] 

Even if it adds an electroconductive carbon 
black and carries out, it does not interfere with 
the thermoplastic-resin composition of this 
invention. 

As a content of an electroconductive carbon 

black, 1 to 50 weight-parts is desirable to 1 00 

weight-parts of polyamide, and three to 30 

weight is more preferable. 

As an electroconductive carbon black, 

acetylene black, the ketchen black, a carbon 

nanotube, etc. are mentioned. 

However, it has chain structure good 

particularly, a thing with the large aggregation 

density is desirable. 



[0114] [0114] 

*ftm<Dm»imBffim&j£tolz. The filler used for a usual polyamide resin and 

&ill£f&CT#:^E!fltf) @ (ft the usual polyester type resin in the range 

Srttl&fe&l ^MXM^O^VT which does not impair objective of the invention 

5KMi!B^#y^*7Vl'^$tjj§t;: as required in the thermoplastic-resin 
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R]\/^hfriZ)3Z±MM, 0!l;iW;Hg£ composition of this invention, for example, the 

ikTyj-^l/, TKSHbT/u^^ antimony trioxide, aluminum hydroxide, 

Tk^kik-^^^ytyJ*, magnesium hydroxide, a zinc borate, tin acid 

3§Jp> "t~i*&iE#fh kKp^v^-f zinc, hydroxy tin acid zinc, an ammonium poly 

T SSlEf'th tfyyyiOfcTy^r—V phosphate, a cyanuric-acid meiamine, a 

A, v/T^/i^Kb^^ succino guanamine, a polyphosphoric acid 

Ti~Vs, tfVVy^k^y^y, fifcgg meiamine, a sulfuric-acid meiamine, flame 

7 f $ '/^fflc^y^y \ ^l?^ retardants, such as a phthalic-acid meiamine, 

^*°y 7*7s7?l— K m&Jfy* an aromatic poly phosphate, and a composite 

ffiMt£i?v>Mffl&L glass powder, it can contain various additive 

^t#yy?Mfflt£}?<DM&Ms V agents, such as tinction, such as a titanium 

y^^^feffl^tyy— K7^y white and a metallic pigment, a phosphorus 

— /W£f^£jft/51&$^:£!K Jjfc type thermal stabilizer and the thermal stabilizer 

Mfe&&#\.M*<D*fWtffl,Wi represented by the hindered phenol, a 

fe&fa-tffl^ftMViikfflteiftD fabricability improvement agent, various 

&MWtMffl%l5%&l£Z)ZLb&X* plasticizer, a weather-resistance improvement 

#<5o agent, and an antistatic agent. 

[0115] [0115] 

mwommmm] [EMBODIMENT OF THE INVENTION] 

"£AT,*5BMSr^lfiWfcJ;f95EH: Hereafter, an Example demonstrates this 

tUm^mWIrZtiK #36Wli-t invention in greater detail. 

©SpSrix./£^Pfi!J^T©ll This invention is not limited to the following 

Jfe^!l^S , JRB^tt5 1 b©"C(i^V\ Examples, unless the summary is exceeded. 

tits, VXTtD'MMfiL In addition, it performed as follows 

ioi/>TlE<cU/c^'l4f¥fffi(i, U physical-property evaluation described in the 

TWck9 WTofco following Examples and Comparative Example. 

1. 7$yT^\tJ&f$,f$,jfrbTs<#'(h 1. Property of polyamjde formation component 

Mik&tfoftZf&J&fttDffitijz and apatite type compound formation 

(l-l)7/^>fH^ft^ component 

(1-1) 

#yTSK^J$J##£T/^^N^ The content of the apatite type compound 

ik&^MMtt<nm&m*bW formation component (weight%) 

mistio It computed from the blending quantity of the 

polyamide formation component and the apatite 
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type compound formation component. 



(l-2)WMft^lll 



(1-2) 

Molar ratio of the metallic element with respect 
to the phosphorus of the apatite type compound 
formation component 

It assays the metallic element and phosphorus 
in the apatite type compound formation 
component, it computed molar ratio. 



[0116] 

(a)&«7c*©Jfci;:fitT, £JS 
fife^O. 5g£S&JIIH£#i;U 50 

o'cm^r-c-mt^o ftSJft, 

4Hfc5ml*5 «t 5mlSr AD X. t 

&£PU ^7K^Px.500ml<tL 
/Co ^gfiThermoJarrellAshM 
IRIS/IPSrffll^"^ IWii 
m^-fy*-* (icp) 38ft$Hfrfc 

ctO, i£^317. 933nm(C-C^a 
Lfc 0 



[0116] 

(a) The assay Of a metallic element : 
demonstrate per case of calcium as a metallic 
element hereafter. 

It can require similarly about another metallic 
element. 

It measures 0.5g of apatite type compound 
formation component to a platinum dish, it 
carbonizes with 500-degree-C electric furnace. 
After cooling, it adds 5 ml of hydrochloric acid, 
and 5 ml of purified water, and carries out 
boiling melting on a heater. 
It cools again, it added the purified water and 
could be 500 ml. 

It assayed the apparatus in wavelength 317.933 
nm by the high frequency 
inductively-coupled-plasma (ICP) 
spectrographic analysis using the product 
IRIS/IP made from ThermoJarrellAsh. 



[0117] 

(b) y : T/^hMttll 



[0117] 

(b) The assay of a phosphorus 



it measured 



Ifol&J&l&'ftO. 5g£#JiLzt$i 0.5g of apatite type compound formation 

g&^Omlinx.s t— ^ — ±~CS component, added 20 ml of strong sulfuric acid, 

^^U^J&aiSLiBIWfc** and carried out the wet degradation on the 

5ml£An*., fc-*— ±-CflP$U heater. 
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£*#2~3ml{;i&3*"CfiHiL It adds 5 ml of hydrogen peroxides after cooling, 
fz 0 StPTnSPL, M7K"C500mli: and heats on a heater, it concentrated until it 
Ufc 0 isflliThermoJarrellAsh became 2 - 3 ml of whole quantity. 
SURIS/IPSrffl^T, ftfflfctis It cools again, it could be 500 ml with the 
*ife^7X-r(iCP)«5t^*f purified water. 

IviJ:''.). ^^213. 618(nm)l£T It assayed the apparatus on wavelength 
^*tfc 0 213.618 (nm) by the high frequency 

inductively-coupled-plasma (ICP) 
spectrographic analysis using the product 
IRIS/IP made from Thermo JarrellAsh. 

[0118] [0118] 

2. ^T^K$Jji#fiJ&4^£># , l£ 2. Property of polyamide-resin composition 

te-DtfVT^WmA^-tyft? (2-1) 

f (Mw) The weight average molecular weight (Mw) of 

jtfyrSMi^ffc&rfflVvr, y/w< polyamide 

-vr>3^Dvh^77^-(GP It required with the gel per 5: y is a 
C) fCtU^fefco ggfi^y— chromatography (GPC) using the polyamide 
(tfc)8lHLC-8020, ^tttSfffi composite body. 

S*i£JBJftKRIh fcMfctt^lf As for the apparatus, HLC-8020 by Tosoh 
y/i^D^yyn/V— /U(HFI| CORP. and a detector used the differential 
P) , JJ^MZMy- (#0 MTSKg refractometer (Rl), the solvent used the 
el-GMHHR-H£22|s:<tG100 hexafluoro isopropanol (HFIP), and the column 
0HHR^l*ffiV^c o ^M*(± used one of 2 and G1000HHR for 
0. 6ml/min, 1f-y7VHftg«: x TSKgel-GMHHR-H by Tosoh CORP. 
l~3(mgif (mlj£ The solvent flow is 0.6 ml/min and sample 
8l)"Cfc!!> % 7-i)V$ — -C5i®U concentration is 1-3 (mg sample) / 1 (ml 
*&#&6fc*U SJJfctmtL solvent). 

fc 0 #$>*ifc&fctiflitl&ib£l;: % It filters with a filter, it removes an insoluble 
xKy^^^yyi'^^-yu(PMMA) content, it considered it as the measurement 

fi*¥^l^^m(M sample. 
w)£3SttjUt 0 Based on the obtained elution curve, it 

computed the weight average molecular weight 
(Mw) by polymethyl methacrylate (PMMA) 
conversion. 
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{2-2)T'<fi'(hMit&to0>l£ (2-2) 

WStO^SCSioR/lOOMfi The assay of the content of an apatite type 
gR^UT^F) compound (weight-part / 100 weight-part 

^yT$K^ft:^100±20 0 C-e polyamide) 

8B#^^jtLftSPl-S 0 ffl.f&Vv& It dries a polyamide composite body at 100 
6&JIILKlgfti;U 650± 20°C +/-20 degrees C for 8 hours, and cools. 
©MtlJF'CK'ffcU ?niP#s -t© It measures 1g of compositions to a platinum 
fifi£r#0, T^^hUit't^O dish, it incinerates with a 650 +/-20 degrees C 
W'a^it&S-L JkLfco electric furnace, it weighed the weight after 

(2-3)T/<?'(h%Hku-y>)<nVy cooling and assayed the content of an apatite 
(^i-S&JRTc^^^/Wfc type compound. 
7sWbMit&®KD&m7C%& (2-3) 

iOT^SiL, ^/Ht&JltiJ Molar ratio of the metallic element with respect 
L-tz 0 to the phosphorus of an apatite type compound 

It assays the metallic element and phosphorus 
of an apatite type compound, it computed molar 
ratio. 

10120] [0120] 

(a) &fig,7V^ (D felt : , (a) The assay of a metallic element : 
7tMbLXJ} jvi/^p J^coiMo-^o demonstrate per case of calcium as a metallic 
' £ tfc W -fZ> & , <& <D & JR 7c m element hereafter. 

ov^TtlWI^^LT^fc'S^.i:^ It can require similarly about another metallic 

T*t5o ^yr^K^ftSrO. 5g element. 

5rfi^:Jl{c:#iL N 500°CHM It measures 0.5g for a polyamide composite 
*F"C£Hfci"3o i£l£5ml body to a platinum dish, it carbonizes with 

&cfct^7k5ml£#n;ifc— ^— ± 500-degree-C electric furnace. 
-C*<£#&$$?-f 5 0 WlWfrSPU M After cooling, it adds 5 ml of hydrochloric acid, 
7k£*}jnx.500ml(!rL/Co '^.WtT and 5 ml of purified water, and carries out 
hermoJarrellAshMlRIS/IP^ boiling melting on a heater. 
ffll^T, iUJiiS^jg^-g-yyX It cools again, it added the purified water and 
■^(lCP)myt^mM, &g31 could be 500 ml. 

7. 933nmlcT^4Lfc 0 It assayed the apparatus in wavelength 317.933 

nm by the high frequency 
inductively-coupled-plasma (ICP) 
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spectrographic analysis using the product 
IRIS/IP made from ThermoJarrellAsh. 



[0121] 

(b)yy©s 

£0. 5g£ffAUHM£20ml 
fc 0 iS»^**5mlSr*P 

ft£PU |3fi7kT'500mltLfeo £ 
BtiThermoJarrellAsh^IRIS 

jg^213. 618 (nm) KT£*L 



[0121] 

(b) The assay of a phosphorus : it measured 

0.5g for the polyamide composite body, added 

20 ml of strong sulfuric acid, and carried out the 

wet degradation on the heater. 

It adds 5 ml of hydrogen peroxides after cooling, 

and heats on a heater, it concentrated until it 

became 2 - 3 ml of whole quantity. 

It cools again, it could be 500 ml with the 

purified water. 

It assayed the apparatus on wavelength 
213.618 (nm) by the high frequency 
inductively-coupled-plasma (ICP) 
spectrographic analysis using the product 
IRIS/IP made from ThermoJarrellAsh. 



[0122] 

(2-4) 



(a) TswmitGfaMmvk 
ft:#vT^m&i£znmu 90 

U 40°C-e2B#TO#U m-bft 

LH) ^rffll/ N T20000rpm"ClB# 
Pels #Bt»f1S&fTV\ ±W&& 
MZm£Ltz 0 $b(C200ml^7 

MZ. 99. 5fi*%^7/-/l-20 
Oml^D^LT, 23°C-C2B#PH E ]tt# 



[0122] 

(2-4) 

The amount of organic substances (weight-part 
/ apatite type compound 100 weight-part) 
(a) Separation operation of apatite type 
compound : measure polyamide composite 
body, it mixes with phenol 200 ml 90weight%, it 
stirs at 40 degrees C for 2 hours, it performed 
the separation operation by 20000 rpm for 1 
hour using the centrifuge [H103RLH made by 
Domestic Centrifugation Device KK], and 
removed the supernatant-fluid solvent. 
Furthermore, it added the 200 ml phenol and 
performed repeatedly the similar melting 
operation as henceforth, and the separation 
operation using centrifuge 4 times. 
Then, it adds ethanol 200 ml 99.5weight%, and 
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pm-ClBfHK ^BttRf^SrtTV\ stirs at 23 degrees C for 2 hours, it performs a 

±i^l&$££rl$££-f 5o -<£>l^f£ separation operation by 20000 rpm for 1 hour 

^h^AMW^MX-^tzMs WCR.%L using a centrifuge, and removes the 

^l# , t | -C-80 o CT12B#p B ^z;^L, supernatant-fluid solvent. 

n^<or^^^Y^.\t^^% Further, after repeating this operation 4 times, it 

fc„ dries it at 80 degrees C in a 

drying-under-reduced-pressure device for 12 
hours, it obtained the target apatite type 
compound. 

10123] [0123] 

(b) ftMLtcT/if'fhmit&yo (b) Heat amount-decrease rate (X (weight-part / 
<D^MM^(X(M.M^/T^^ apatite type compound)) measurement of 
-YMSHfc-EH&l) )&!*£•: (2 — 4) co separated apatite type compound : measure 
(a) X^bfrLtcT/<?4h%l{k-a- apatite type compound 10 mg obtained in (a) of 
^10mg£#lkL, f-£jUk##r (2-4), it required for the heat amount-decrease 
(TGA)^g{C«t«9^^J:^X?r rate X with a thermomechanical-analyses 
*#>fc„ mmtg>mMftffimTG (TGA) apparatus. 

A-50, U&ZkfttLXlt, 30°C As Shimadzu TGA-50 and temperature 

7^ib550 o C£"C99. 9°C/min"e conditions, it maintained the apparatus at 550 

#fi&, 550°C-ClH#^f*^L degrees C after temperature rise by 99.9 

tc 0 30°C{cjo^-5^^ttS(W 0 ) degrees C/min from 30 degrees C to 550 

<!:, 550°CX*im$i%WLtc'&co degrees C for 1 hour. 

jft#t-11dl(Wi) ; £r#]v > >"^ T$Z\z. It computed the amount of organic substances 

<Wx WH^Jfi^r^fcBUfCo by the following Formula using the initial mass 

&WA&X(M*U/T'<?'(h (Wo) in 30 degrees C, and the final mass (Wi) 

Mfb-^t)100fifi^) = (W 0 - after maintaining at 550 degrees C for 1 hour. 

W0 x IOO/Wt Heat amount-decrease rate X(weight-part / 

apatite type compound 100 weight-part) = 

(Wo-W^MOO/Wi) 

[0124] [0124] 

(c) ^Wt,^}CO^M: (2-4)6D(a) (c) Assay of organic substance : measure 3 mg 
X^tiT^4b^lita-^li:3mg of apatite type compounds obtained in (a) of 
#*U &TCD%tWxWM?v (2-4), it obtained the pyrolysis chromatography 
■?h?77s(-(GC)to£TfWM% (GC) and the pyro gram of thermal 
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GC/MSW/NVD^7^#fc 0 decomposition GC/MS on condition of the 

following. 

[0125] [0125] 



- Thermal decomposition 
^^.•.yayr-^T^tyz/^ya-y Apparatus: Frontier company double shot pyro 
M^n^fiF— PY-2010D riser PY-2010D 

i^^fiS : 550°C Thermal decomposition temperature: 550 

•^p^h^-(GC) degrees C 

- Gas chromatography (GC) 

mm : HEWLETTPACKARD Apparatus: HP-5890 by HEWLETTPACKARD 

thSiHP-5890 Column: DURABONDDB-1 by J&W 

#7i*:J&W*±MDURABOND (0.25 mml.D.*30m, 0.25 micrometer of film 

DB-1 thickness) 

(0. 25mml. D. x 30m, JJIff Column temperature: 50 degrees C -> 320 

0. 25 n m) degrees C (the temperature increase rate of 20 

%7J*MM : 50°C^320°C (#jfi degrees C / min) 

>ii£20°C/min) 

i£A P fiS : 320°C Injection-hole temperature: 320 degrees C 

ft W : 320°C Detector temperature: 320 degrees C 

[0126] [0126] 

••777^^i/(MS) - Mass spectrum (MS) 

3£K :JEOL|±MAutoMSSyste Apparatus: AutoMSSystemll by JEOL 

mil lonisation: El (70V) 

"f^^fc: EI (70V) Measurement mass range: m/z=10-400 

ill£MjffiH:m/z = 10~400 

: 200T: Temperature: 200 degrees C 

^bh,tzWMGC(Dy<^a^y It divides the pyro gram of the obtained thermal 

J*%, ^^H#r^2min7fe^|i2min decomposition GC into less than 2 min of 

J^±{-#f-j\ ^tv^tuT^t 0 — 9 holding time, and 2 min or more, and each 

gtfJfSa (2min^vjSj) i:Sb (2min computes the peak areas Sa (less than 2 min) 

&±)&3ffctlU (2-4)©(b)-C and Sb (2 or more min) of <D, it computed the 
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quantity of an organic substance in the following 

Formula using the heat amount-decrease rate X 

for which it required in (b) of (2-4). 

Quantity (weight-part / apatite type compound 

100 weight-part) =X-Sb/of an organic substance 

(Sa+Sb) 

Moreover, it performed identification of the 
thermal decomposition component from the 
mass spectrum (MS). 



10127] 

(2-5)*fl^J|X*^M' 
(2-4)©(a)T?Hfc7^^H 

lLfc 0 ^StePerkinElmerfr 
§!il640, ^?ti«4cm- 1 -cajS 
L/Co 

(2-6)X|§[e]#TMJ;57/^h 
(2-4)©(a)Tf#fcr/WhS! 



[0127] 

(2-5) 

Infrared absorption spectrum 

It measured the infrared absorption spectrum of 

the apatite type compound obtained in (a) of 

(2-4). 

It measured the apparatus by 1640 by 
PerkinElmer, and measured the resolving 
power by 4cm" 1 . 
(2-6) 

The check of formation of the apatite type 
compound by X-ray diffraction 
It measured the X-ray diffraction of the apatite 
type compound obtained in (a) of (2-4). 
Measurement conditions are as follows. 



[0128] 

XS:iKa 

::0. 1542nm 



MJ±:40KV 
M»ft :200mA 



[0128] 

X-ray: Copper K(alpha) 
Wave number: 0.1542 nm 
Lamp voltage: 40kV 
Tube current: 200mA 



fgfr.*ys'h:ldeg. 
ffcSUys'kldeg. 
gft^y^O. 15mm 



Scanning rate: 4deg./min 
Divergent slit: 1deg. 
Scattering slit: 1deg. 
Reception slit: 0.15 mm 
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10129] 

3. fm&(D\m&£x$m& 

§gWi0»ttMg(#)»PS4OE, 
i/y^-«280°C, 

(3-1) fttf #tt^*J«tt>*ftff 3fi 
Jg(Mpa) 

ASTM D790{-2pD-CtTo/Co 



[0129] 

3. Creation and physical property of formed 
product 

It made the formed product using the injection 
molding machine. 

It sets an apparatus as PS40E made of Nissei 
Resin, the cylinder temperature of 280 degrees 
C, and the die temperature of 80 degrees C, it 
obtained the formed product on the 
injection-moulding conditions for cooling 20 
seconds for ejection 17 seconds. 
(3-1) 

A bending elastic modulus and bending strength 
(Mpa) 

It carried out according to ASTMD790. 



(3-2)9l«»£(Mpa)*3J:tJ t (3-2) 

?I35#^(%) A tensile strength (Mpa) and tensile-elongation 

ASTM D638(d*CT^fofc 0 (%) 

(3-3) /y^##Izod»j^^S It carried out according to ASTMD638. 
(J/m) (3-3) 

ASTM D256(c5iCTtTofc 0 An Izod impact resistance (J/m) with a notch 
ZfJ^Mte, 23°C-CfTo/c 0 It carried out according to ASTMD256. 

It performed the Measurement temperature at 

23 degrees C. 



[0130] 

(3-4)wmfd^fi^(°c) 

ASTM D648(c2pCTtTofc 0 
Mill. 82MpaT:1fofc„ 

(3-5m7kmm&%) 

ASTM D570\-mCXft^tc o 
^mi, 23°C<D7k1 3 ^24B#P H W 

wi,tc&<Dmmm<tx*frtc 0 



[0130] 

(3-4) 

Load arcuation temperature (degree C) 
It carried out according to ASTMD648. 
It performed the load by 1 .82 Mpa. 
(3-5) 

Water absorption ratio (weight%) 

It carried out according to ASTMD570. 

It searched for conditions by the weight change 
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after maintaining to underwater at 23-degree C 
for 24 hours. 

[0131] [0131] 

(3-6)mmmm(%) (3-6) 

J¥#.3mm, — i2130mmO&M Molding-shrinkage (%) 

SrfflV^TWtH^c^L, ffibfrhtzW- It injection molds using the thickness of 3 mm, 

4£0^tfe£$iJ£U f&M&m^ and the metallic mould of 130 mm of one side, it 

&3<.isbtz measures the obtained planar dimension, it 

(3-7)-?;!)i(mm) required for the molding shrinkage. 

J¥^3mm, — j2130mm<D&Si (3-7) 

Srffl ^T!tfcti$c7F£L ?k The amount of curvatures (mm) 

¥Il^f^ zk¥®<!:C0ft^:|#: It put the flat plate injection molded using the 

fflFm\M&M'feL-ti 0 thickness of 3 mm, and the metallic mould of 

130 mm of one side on the horizontal surface, 
and measured the maximum gap intervals with 
a horizontal surface. 

[0132] [0132] 

[lU£#!jl] [MANUFACTURE 1] 

tfV T5. Kif-£f$ (A) : 50 Manufacture of polyamide composite-body (A): 

MA%<D7ttyT$.F : fcf$,f&'ft(-^ It produced 30kg of aqueous solutions of 

*y-/3-u>i?TVstTi/t°ym 50weight% of the polyamide formation 

t<D^^r^W<7)7KM^30Kg component (equimolar salt of 

fEMLfco Ts<?'(h%l{t'a-yoJ& hexamethylenediamine and adipic acid). 

f&f&ftkLX, ^i^-T-^Il fi m As apatite type compound formation 

zK^^/^^AZItK^P^/ component, it used 6kg (phosphoric-acid 1 

(CaHPO 4 -2H 2 O)C025SS% hydrogen calcium dihydrate: purified-water 

W'mm&QKgOJ^m— i^mtuv =1.5kg:4.5kg) and 2.32kg (calcium carbonate: 

^^AZlzK?Pt):|ifizk = l. 5Kg: purified-water =0.58kg: 1.74kg) of 25-weight% 

4. 5Kg) N $s£X$¥-&l%iLl-&l. suspensions of the 1.5-micrometer heavy 

5 n mjtWj^l&# )Vi/*p M, (CaC calcium carbonate (CaC0 3 ) of average particle 

0 3 ) <D25MM%mM-ifc$:2. 32 diameter for the 25-weight% suspension of the 

Kg{&$fefi j^/ty 2*:$L7k = Q. 5 1 -micrometer phosphoric-acid 1 hydrogen 

8Kg:l. 74Kg)/Bv^c 0 fsivv^p calcium dihydrate (CaHP0 4 *2H 2 0) of average 
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J*bV>b<D*Ji'ltft, 1. 67 t% particle diameter. 

ttj^ftfco f^^yT^Kff^/^^O The molar ratio of calcium and a phosphorus 
jkm$bT/<?'(Vmk^ : &f& was computed with 1.67. 
f$ftOW$Qiitkb : !t, Wfc^kW^:^ It has a stirring apparatus for the aqueous 
L N #>oTpffit^tUL/X/u£r^ solution of this polyamide formation component, 
T570!iyh/KD^— h^U— 7^ anc j th e suspension of the apatite type 
^tti*^ 50°C^fi£t;T\ cfc<fji compound formation component, and it 
^L/c 0 +#ll^^g^L/c^ prepared in,70-liter autoclave which has an 
Jt^L^^^M^50°C*^^]2 extract nozzle in the lower part, and stirred well 
70°CST#^.L/Co under the temperature of 50 degrees C. 

After nitrogen substituted enough, it 
temperature_raised temperature from 50 
degrees C to about 270 degrees C, agitating. 

[0133] [0133] 

Jr— ytv— y*fa(Df±jj In this case, it makes the pressure in an 
fi> v^±tdLT/1£jl. 77Mpa autoclave into a gauge pressure, and it is set to 

EE^l. 77MpaJ^± ■ about 1.77 Mpa. 
^^b^V^97k^r^^(c:|^*L However, it continued heat for about 1 hour, 
WhlNWk^l^ SJjj^ttfco -t removing water out of the system so that the 
<D&. $jlB#HSJ£r;&>tf\ I±j-]&± pressure may not be set to 1.77 Mpa or more. 
IffK'KL, M(-^)270°C, After that, it reduced the pressure to 
jz^f£X*ffil^F$i%¥fLtzik,M atmospheric pressure by spending about 1 
£££rfflkU TpP/X/^^^hy hour, it stops churning, after maintaining with 
^K^f^y^— £#tBL, zK^p • about 270 degrees C and atmospheric pressure 
#y7V>^5:tTV\ ^UT^K^ furthermore for about 1 hour, it discharges a 
^W(A)<D^<UyY^^tz. 0 t#b polymer like strand from a lower nozzle, it 
fritz#VT^W.'ni$(A)&W$b performed watercooling and cutting and 
LTc^, li¥i§^i(M obtained the pellet of polyamide 
w) {440000, T^^Vmt^ composite-body (A). 

^tlft *K!JT$Kl00fii:g|$ It evaluated obtained polyamide 
K#LT,11.4fi**B-C*>o composite-body (A). 

fco As a result, 40000 and the apatite type 

compound content of the weight average 
molecular weight (Mw) were 11.4 weight-parts 
to 1 00 weight-parts of polyamide. 
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[0134] [0134] 

&jJ;i'istyM>(D : £/\/ik The molar ratio of calcium with respect to a 

til. 67 tWtH^titc 0 lOJjfetn phosphorus was computed with 1.67. 

jgiiMMUfiiil^Jl^ib, T'<# The average particle diameter of a 100,000 

4hW.ik y n'y!l<D¥-%)'$L7-&li$85 times as many permeation electron-microscope 

nmt*fcof: 0 90%7i/- yUTk audit observation as this to an apatite type 

B&tM, felti"frM®ift%'i7 compound was 85 nm. 

V\ 'i%htitz.T;<$"(h%L\k'&Sfo 90%, the phenol aqueous solution performed 

ZWMl'tzffilg;, ££)X£|0iff(.i elution / separation operation, and it evaluated 

XV) s %uMi&T/<<?'{h$Hk-a fy) the obtained apatite type compound. 

<D±j$&Vfem~?:'%tZo As a result, it has checked formation of a 

&' / M£Wi{ / E\z.£<0&ic>titzT/< crystalline apatite type compound according to 

?4hm{k&yo<Dfi%k ! ®)<Dmte wide-angle X-ray diffraction. 

5. 5 (i&ikBft/Ts*? << hlOOjt Moreover, the quantity of the organic substance 

bW-tti&titCo $.tz, WAM of the apatite type compound obtained by this 

GC/-t7,7.^<^YjV(dM^x^^ elution / separation operation was computed 

frb, T;<?s(bmik£¥J)(cm?f with 5.5 (weight-part / 100 weight-parts of 

ir^m^i<DWMW^(0\^t apatites). 

LX, i/pu-^i/Z y>ti»~f$M&%\< Moreover, the cyclopentanone was checked 

tz 0 &b\c, ^M*^h/KD from the analysis result of thermal 

M^frb, f\J 1548cm' 1 ItZ^^fyo decomposition GC / mass spectrum as one of 

CO #££^1-1:°— -?tf$UW-£ti the thermal decomposition component of the 

tc 0 organic substance which remains to an apatite 

type compound. 

Furthermore, the peak which shows a presence 
of an organic substance to approximately 
1548cm" 1 was checked from the observation of 
an infrared absorption spectrum. 

[0135] [0135] 

m&M2] [MANUFACTURE 2] 

#V T5Kif (B) coMia : 50 Manufacture of polyamide composite-body (B): 

m&%<DmTXb*Bf$f&ft(^ It produced 20kg of aqueous solutions of 

^/^u^TV^-T^h^m 50weight% of the polyamide formation 
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^^vH^) ©7Kf&^20Kg£f£M component (hexamethylenediamine adipic acid 

Lfco T^^bMit^MM equimolar salt). 

jfrtlsX^ ^P^J^-f-f^l \i mV'yfflU As apatite type compound formation 

— tK^^/^v^^^— TKfP^J (Ca component, it used 12kg (phosphoric-acid 1 

HP0 4 '2H 2 0)<D25fifi%?g7§ hydrogen calcium dihydrate: purified-water 

8fc£:12Kg(y>'ift— tKS#A'v'£ =3kg:9kg) and 4.64kg (calcium carbonate: 

Ar7KfP^l:^7K = 3Kg:9Kg), purified-water =1.16kg:3.48kg) of 25-weight% 

ioctt^^l^li^fllOOnm^S suspensions of 100 nm precipitated calcium 

$<M13 jvi/^p \U (CaC0 3 ) G925JI carbonate (CaC0 3 ) of average particle diameter 

&%WM)^4. 64Kg(/*g|# for the 25-weight% suspension of the 

/i/v^A:|£7K = l. 16Kg:3. 48 1-micrometer phosphoric-acid 1 hydrogen 

Kg)ffl^fc 0 calcium dihydrate (CaHP0 4 *2H 2 0) of average 

particle diameter. 

[0136] [0136] 

%%^ } )T\Vl&f&f&ft<nj&WMb It has a stirring apparatus for the aqueous 

T'*9<i YWfc fetyQl&1$ i J$ i / 7$(D% solution of this polyamide formation component, 

Mffit&s Mffl^kWt&'HL', and the suspension of the apatite type 

Tr$l^ftL/X/i/£^i-<570y compound formation component, and it 

yYjvcDjr—YW— y^tcittii prepared in,70-liter autoclave which has an 

50°C(DUl£T , £<1M:WL extract nozzle in the lower part, and stirred well 

tz 0 -^r^'MMXW^t^k, fi.J£ under the temperature of 50 degrees C. 

£50°C^^270°C£^#fiL After nitrogen substituted enough, it 

tZo ^-(D^n, jr^y$v—y*fo<D]± temperature_raised temperature from 50 

^fi, ?— v^ffCU^l. 77M degrees C to about 270 degrees C. 

pa(c/^5^\ EE^j^l. 77Mpay. In this case, it makes the pressure in an 

±l£ftbftv\fc57K£^^U:|&£ autoclave into a gauge pressure, and it is set to 

Lf£tfbMm%m2^mWirttc 0 about 1.77 Mpa. 

ZOfe, ,^lH#PfS1£r^tj\ J±t>% However, it continued heat for about 2 hours, 

^^/±^"C|^1±L, 2 7 removing water out of the system so that the 

0°C, ^^J±T^lB#^f^^tfc pressure may not be set to 1.77 Mpa or more. 

ffiWZWikV, TU/^^fr After that, it reduced the pressure to 

^j*h7^K^(-*°y-^ — £r#tH atmospheric pressure by spending about 1 

tK^-^^x>y^^^tV\ aK!; hour, it stops churning, after maintaining with 

T^K^-o^ (B) £r#fc 0 about 270 degrees C and atmospheric pressure 

furthermore for about 1 hour, it discharges a 
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polymer like strand from a lower nozzle, it 
performed watercooling and cutting and 
obtained polyamide composite-body (B). 

[0137] [0137] 

[®^0ij4] [MANUFACTURE 4] 

^yT^K^ l^®:(C)dM3ii:50 Manufacture of polyamide composite-body (C): 

MMyofDtfVr^Flfcf&f&fti^ It produced 30kg of aqueous solutions of 

*V-*?'l'>i?TVS'Ti?VyWt 50weight% of the polyamide formation 

^Evu&l. 2Kgt^/^y\y component (1.2kg of hexamethylenediamine 

TVyAyy^^WM^^^Q. 3 adipic acid equimolar salt, and 0.3kg of 

Kgi(7)yI:-^^)CD7K^^$r30Kg hexamethylenediamine isophthalic-acid 

f^SSLfco tt#yr$KJBricjfc#«r equimolar salt blend). 

Except using this polyamide formation 

LTfTV\ tf\)T^h*fe&fc(D)<D component, it carried out like Example 1 and 

^UyhSr#feo obtained the pellet of polyamide 

composite-body (D). 

[0138] [01381 

[MANUFACTURE 4] 

J(KyT$K660jRJi:KEifeWl»C*3 Manufacture of polyamide 66: In Example 1, it 
V^T, T'<#>(bMrfii.J$Lft&tiL& did not mix the apatite formation component, 
> rt~°l)T\¥'Mffcf&ft<Dfy : fc but performed polymerization only using the 
fflV^Tfi n-^rfTl^, /KyT5K66 polyamide formation component, and obtained 
(D^lsyh&Wzo the pellet of polyamide 66. 

[0139J [01391 

[M&\5] [MANUFACTURE 5] 

#yT5K1f^ft(D)CD®|ji:jf Manufacture of polyamide composite-body (D): 

mmt&<D-miL<DmW¥-&)&) By 95 nm, the thickness of 1 unit of a layered 

li:95nnrC\ — i23COft$^^0. 1 silicate disperses montmorillonite 100g whose 

ii mCO-t^^E-yn-t*^ KOOg&rlO length of one side is about 0.1 micrometer in 

y^M^TMc^ifcU ZJkWZSl. 10-liter water on the average, it filtered, after 
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2g<7) 12- TS/Kt* ^B£<i:24m adding the 51. 2g 12-amino dodecanoic acid 

l<Z>iRi&B&£Anx., 3Lftf$MWL and the 24 ml concentrated hydrochloric acid to 

tc'<k^ 6i^L/c 0 ffL\z.^ti%:-)r'ft this and agitating between half a sums. 

$t#L/ct&, X^^^Ls 12—7 Furthermore, it vacuum-dries, after washing this 

S./b'ftiy^k(DTy^=- ^^ir enough, it adjusted the composite body of the 

yt^y^r ] J^ 1 i'^bt(D^.^P^^ ammonium ion of a 12-amino dodecanoic acid, 

l$SLfc 0 Z.omttMVMLs and a montmorillonite. 

2Kg(012-T^/ Kx^^^OT It repeats this operation, it obtained the 

y^—VA.4 ^-yt^ry^rV^i'^ composite body of the ammonium ion of about 

h<h<7)lt^{fc£#7to 50fifi%co 2kg 12-amino dodecanoic acid, and a 

tfVTZh'Mf&J&fti^-ftl-i' montmorillonite. 

y^yTVy-T c yh''y^^^/i'M) In 30kg of aqueous solutions of 50weight% of 

<£>7k^?$30KgK: x 12-T5/K the polyamide formation component 

^rfiyfifcOTy-^— ^?^^ryt (hexamethylenediamine adipic acid equimolar 

^y^u-T^h(D^§.^W-l. 5Kg salt), it has a stirring apparatus for the 

<t£r, Jf^^il^r^L, ^oT§P ammonium ion of a 12-amino dodecanoic acid, 

^fti±JLyX/i'£r^i-570y -yb and 1.5kg of composite bodies of a 

;V(DJr— b?y— y^iZ-jt^^-, montmorillonite, and it prepared in,70-liter 

50°C<D^ST> £<W;WLtc a -e autoclave which has an extract nozzle in the 

<Dm<D^mtmMmtmm^L lower part, and stirred well under the 

TfTV \ tfyT^KIS-a-ft: (D) (D^< temperature of 50 degrees C. 

yyb^Wz.o It performed the subsequent operation like 

Example 1 , and obtained the pellet of polyamide 

composite-body (D). 

[0140] [0140] 

J^T^x ^^^co^^FlJ4o XX/ Below, it describes the polyester type resin and 

it%tffl^$zfflLtz7#})^X7-ji'%i shock-proof improvement material which were 

ftt/iiK !Hii : S£(&&lt£rfB"t"o used for the Example of this invention, and 

1. /Jfy^x^^^l Comparative Example. 

tKUju^tvKa) -.if^^-^yy- 1. Polyester type resin 

yy $ 'V — b(=*-~=f-l! ( #0 M Polyester (A): Polyethylene terephthalate 

MA2103 S £XTPETtmi-M& (product made from Unitika it may 

fthZ>o ) abbreviate to MA21 03 and following PET) 

/tfy^TvWB) -.tfVT'J-yyy- Polyester (B): Polybutylene terephthalate (it 

y7?y-b(My(mM 1401 may omit Toray 1401-X06 and Following 
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-X06, JE*TPBT£H&-f4&-&# PBT) 

hz> 0 ) ' 



/Jfyje^TvKC) :^yryu— h Polyester (C): Polyallylate (U polymer grade 

($0 gJUTKy-v— ?V U-100 made by Unitika, hereafter it may be 

— h\ U-100, J^TPARiffl&l - abbreviated PAR) 2. Shock-proof improvement 

~h l fo%> 0 ) material: Shock-proof improvement material 

2. jfWf£i&&$J" (A): Modification ethylene propylene random 

W«»ek Att (A) : 3£t£^u copolymer (EXXELOR UA1803 made by Exxon 

y-/nt'i/y7yyA*i^# Chemical, hereafter it may be abbreviated to 

(^?yyit¥(W)MEXXELOR modification EPR), Shock-proof 

UA1803, ^T^ttEPRfctef improvement-material (B): 

Wi -aififoho ) Ethylene-glycidylmethacrylate-vinyl-acetate- 

ir#T^&&tt (B) polymer (BONDFAST E made by Sumitomo 

y^vvM^y^-h-Mfc*- Chemical Co., Ltd.) 

[0141] [0141] 

[HJfe#Jl] [EXAMPLE 1] 

#y r$K&£ft: (A) tp<0ztfi;TS To 100 weight-parts (it made into 100 

Kl00lfg|i(^!l7^'i^^ weight-parts the weight which deducted the 

bTs<?4b^ik&ty)(Dl5^ik%: content of an apatite type compound from the 

ML^I^/cSliSrlOOIiilgl^L polyamide composite body) of polyamide in 

fc 0 ) PET/^40£ggfl polyamide composite-body (A), it mixes so that 

\Z.t£&£5\Z.t&'&Ls — ttffttiH PET may become 40 weight-parts, it 

(^SMc($c)MTEM35)£Jl melt-kneads on 280-degree C conditions using 

l^T, 280°C<D^T-CBBM a twin-screw extruder (TEM35 by Toshiba 

$U mmUJ&yv&Wco f¥ffi ^ Machine Co., Ltd.), it obtained the resin 

^£r^lf£7p;i" 0 composite. 

An evaluation result is shown in Table 1 . 

[0142] [0142] 

[mmm2] [example 2] 
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tfyrsKateft (a) $><DtfVT$ 
Kioom*»(7Kyr§Kii'fr#3&» 

llL3IVVfc£*&100fii:fH5i:L 
fc 0 ) K^LT, PET#100fiJI 

«0&2««(#)*{TEM35)£ 
ffl^T, 280°CW^^TT*^iH; 



To 100 weight-parts (it made into 100 
weight-parts the weight which deducted the 
content of an apatite type compound from the 
polyamide composite body) of polyamide in 
polyamide composite-body (A), it mixes so that 
PET may become 100 weight-parts, it 
melt-kneads on 280-degree C conditions using 
a twin-screw extruder (TEM35 by Toshiba 
Machine Co., Ltd.), it obtained the resin 
composite. 

An evaluation result is shown in Table 1. 



[0143] 



[0143] 



[Jfc$fc#|l] [COMPARATIVE EXAMPLE 1] 

tfVT^'Wia-ikiA) (DiXfrWc, Instead of polyamide composite-body (A), it 

KiE#j403tfyT5K£:fflV>5JEJLfl> implemented like Example 1 except using 

ti, "MMty\lbW\ j 3k\^X%M\^ polyamide of a manufacture example 4. 



tz 0 wmfe$k*m^-t 0 



An evaluation result is shown in Table 1. 



[0144] 



[0144] 



#yT5K«£#(D)*:jflV^EA 



[COMPARATIVE EXAMPLE 2] 

Instead of polyamide composite-body (A), it 
implemented like Example 2 except using 
polyamide composite-body (D). 
An evaluation result is shown in Table 1. 



[0145] 



[0145] 



K100 



[EXAMPLE 3] 

IG-W-(A) tp<D#VT^ To 100 weight-parts (it made into 100 
ffiitfyT^'W.-aW-fr weight-parts the weight which deducted the 
bTs<?4b%lik'a-%)(Dls^ik : & content of an apatite type compound from the 

polyamide composite body) of polyamide in 
polyamide composite-body (A), it mixes so that 



HL3lv>fcafi£lOOM:as£L 
tz 0 Hd*fLT, PBTriHOOfifi 
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M\z.ftZ>£5\ztBi&\s. — ttif ffl PBT may become 100 weight-parts, it 
$k (M^LWlW. (#0 I^TEM35) £ melt-kneads on 280-degree C conditions using 
fflv^T, 280°C(D^#T"C-^Sfe a twin-screw extruder (TEM35 by Toshiba 
?II£U M!&J$^£#fc 0 Wffi Machine Co., Ltd.), it obtained the resin 
|p^^r^2^^;1" 0 composite. 

An evaluation result is shown in Table 2. 



[0146] 



[0146] 



M T $ b*m ( A) ^ (D # y 7 $ 
KlOOfiMC^yT^K^f^ 

^LSI^fcfii^lOOSfiSlSiL 
/c 0 Mc^fLT, PAR^100fi4 

m mumm oso mtem35) £ 
ja&fcu Mia^c^^tfco mm 



[EXAMPLE 4] 

To 100 weight-parts (it made into 100 
weight-parts the weight which deducted the 
content of an apatite type compound from the 
polyamide composite body) of polyamide in 
polyamide composite-body (A), it mixes so that 
PAR may become 100 weight-parts, it 
melt-kneads on 280-degree C conditions using 
a twin-screw extruder (TEM35 by Toshiba 
Machine Co., Ltd.), it obtained the resin 
composite. 

An evaluation result is shown in Table 2. 



[0147] 



[0147] 



[ifc#0!l3] [COMPARATIVE EXAMPLE 3] 

yi-°!)7Kb*W.iii$(A) (DiXfc>*9\c^ Instead of polyamide composite-body (A), it 

M^#iJ4<D^y75K£ffl^3^ implemented like Example 3 except using 

fi* ^^0iJ3ilRl1ll(cLT^SlL polyamide of a manufacture example 4. 



tz 0 mm^^m^^- . 



An evaluation result is shown in Table 2. 



[0148] 



[0148] 



tfVT^b*W.&fo(D)*m^^U implemented like Example 4 
^fi, MMW\4tmmz.'LXmi& polyamide composite-body (D). 



[COMPARATIVE EXAMPLE 4] 

Instead of polyamide composite-body (A), it 

except using 
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An evaluation result is shown in Table 2. 



[0149] 



[0149] 



mrnms] 

tz 0 )^ftLX. PET^IOOM 
l»,*5J:t;»«»Eafea»(a)(* 
ttEPR) (b) 

®JTEM35)£fflV>T, 280°C<D 

"to 



[EXAMPLE 5] 

100 weight-parts, and shock-proof 
improvement-material (a) (modification EPR) 
and shock-proof improvement-material (b) of 
PET are each 5 weight-parts to 100 
weight-parts (it made into 100 weight-parts the 
weight which deducted the content of an apatite 
type compound from the polyamide composite 
body) of polyamide in polyamide 
composite-body (A), it mixes so that it may 
become this, it melt-kneads on 280-degree C 
conditions using a twin-screw extruder (TEM35 
by Toshiba Machine Co., Ltd.), it obtained the 
resin composite. 

An evaluation result is shown in Table 3. 



[0150] 



[0150] 



[»#|6] [EXAMPLE 6] 

tfyTlb'^-S-fc^OftloWz., Instead of polyamide composite-body (A), it 

tf})Txh*W.a-W-(B)%:fB\s^Z)£Xft- implemented like Example 5 except using 

fi, MWL&\5bWiffi\z.L.XMW.ls polyamide composite-body (B). 



tz 0 w&^mi^iTv 



An evaluation result is shown in Table 3. 



[0151] 



[0151] 



*f±, mmmstmm^xmm 

Ltz 0 I? «m^3(C^1- 0 



[EXAMPLE 7] 

Instead of polyamide composite-body (A), it 
implemented like Example 5 except using 
polyamide composite-body (C). 
An evaluation result is shown in Table 3. 
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[0152] 



[HJB0IJ8] [EXAMPLE 8] 

tf\)7$h , &&fc(A)*P<DtfyTX 100 weight-parts, and shock-proof 

KlOOJIM^yT^KIt'g-ffc^ improvement-material (a) (modification EPR) 

hT'^f^Y^WL p-iW^I't?: and shock-proof improvement-material (b) of 

Hb5K\fcfil;£l00M;$|S£L PAR are each 5 weight-parts to 100 

tz 0 ) t^LT^ PAR^lOOltit weight-parts (it made into 100 weight-parts the 

Us fcitfWSrSafc&W (a) (3E weight which deducted the content of an apatite 
t£EPR)<!:R|irS£i&&$t(b) type compound from the polyamide composite 

M'ti5MMU, f£&££5f£21 body) of polyamide in polyamide 

— WJ¥tH^(^^^^(t^) composite-body (A), it mixes so that it may 

®jTEM35)£ffl^T, 280°C<D become this, it melt-kneads on 280-degree C 

gitffTX'MfflMW.Vy ffiftnB.J$ conditions using a twin-screw extruder (TEM35 

tt&fcfc. Wffi1&%:&m3fc7F by Toshiba Machine Co., Ltd.), it obtained the 

resin composite. 

An evaluation result is shown in Table 3. 

[0153] [0153] 



[WJ5] [COMPARATIVE EXAMPLE 5] 

tfV7^m&i$(A)(DiXti'0lc. instead of polyamide composite-body (A), it 

IBt0j40#yT$K&jfll>5Jiafl. implemented like Example 5 except using 

it, MMM5tW\^.^LXMML polyamide of a manufacture example 4. 

fzo WW$a%k&%:4{z.7jk-f 0 An evaluation result is shown in Table 4. 

[0154] [0154] 

[Jfctfe0!l6] [COMPARATIVE EXAMPLE 6] 

y$])7%h'W&fo(A)<Dftiby\Z, Instead of polyamide composite-body (A), it 

jKyT^K^-o ffc(D)£r/8v^-5^ implemented like Example 8 except using 

Kit, mMm8tmm^LxmM polyamide composite-body (D). 

L/Co WW^^^:4{Z7^ir 0 An evaluation result is shown in Table 4. 

[0155] [0155] 
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[TABLE 1] 





m 


i 


2 


1 


2 




mm 


100 


100 


100 


100 


2)7/ W M»fcS»©£«l 




13.9 


13.9 






3)7/tf -T HBSHS»<0 




1.67 


1.67 


- 


- 


I., HI | i|J| (Vil - , » . j m ■ — « lit 










10.0 


D#'J75 Hffl 




Ny66 


Ny66 


Ny66 


Ny66 






100 


100 


100 


100 






40000 


40000 


40000 


40000 


4)7/W hSIb&fecogfiS 




11.4 


1L4 






5)1) MdttT£&«88^^ 




1.66 


1.66 


* 


• 


6)7/ W ^bSttafiffg 


inn 


85 


85 


■ 




7)7/ t*-f h^^*g^£*rtKfcfi 




5.5 


5.5 


■ 


■ 




mm 


- 


• 


- 


11.5 






PET 


PET 


PET 


PET 






40 


100 


40 


100 


> jli I » 1 fcUB An. f4t ,ti*1 1 rt 


Gpa 


2.95 


zas 


2J50 


2.65 






110 


105 


95 


100 




Mpa 


75 


70 


• 65 


55 




% 


15 


IS 


12.5 


4.5 


fyyjw* i zoammc&C) 


J/N 


2.0 


2.0 


Z5 


1.5 




\: 


125 


120 


80 


90 


7)K^23 , CX2«ii) . 




0.65 


0.50 


0.80 


0.57 




% 


1.05 


1.00 


135 


1.03 




mm 


0.90 


0.93 


1.40 


1.00 
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unit 


example 1 


example 2 


comparative 
example 1 


comparative 
example 2 


1 . characteristics of formation component 

1 ) content of potyamide formation component 


weight part 


100 


100 


100 


100 


2) content of apatite formation component 


weight part 


13.9 


13.9 


- 


- 


3) metalic-element molar ratio of apatite formation 
component to phosphorus 




1.67 


1.67 






4) inorganic filler (montmorillonite composite body) 


weight part 


- 


- 


- 


10.0 


2. characteristics of polyamide composite body 
1 ) polyamide type 




Ny66 


Ny66 


Ny66 


Ny66 


2) content of polyamide 


weight part 


100 


100 


100 


100 


3) weight average molecular weight (Mw) 




40000 


40000 


40000 


40000 


4) content of apatite type compound 


weight part 


11.4 


11.4 


- 


- 


5) metalic-element molar ratio to phosphorus 




1.66 


1.66 






6) particle diameter of apatite type compound 


mm 


85 


85 


- 


- 


7) amount of organic substances contained in apatite 
type compound 

(to apatite type compound weight part 1 00) 


weight part 


5.5 


5.5 






8) amount of inorganic filler (montmorillonite 
composite body) 


weight part 








11.5 


3. molyester type resin 
1)kind 




PET 


PET 


PET 


PET 


2) additional amount 


weight part 


40 


100 


40 


100 


4. physical property of polyamide resin composite 
1) bending elastic modulus 


Gpa 


2.95 


2.85 


2.50 


2.65 


2) bending strength 


Mpa 


110 


105 


95 


100 


3) tensile strength 


Mpa 


75 


70 


65 


55 


4) tensile-elongation 


% 


7.5 


7.5 


12.5 


4.5 


5) Izod impact resistance with notch (23 degree C) 


J/N 


2.0 


2.0 


2.5 


1.5 


6) load arcuation temperature (load 18.6Kg/cm2) 


degree C 


125 


120 


80 


90 


7) water absorption ratio (23 degree C x 24 hr) 


weight % 


0.65 


0.50 


0.80 


0.57 


8) molding-shrinkage 


% 


1.05 


1.00 


1.35 


1.03 


9) amount of curvatures 


mm 


0.90 


0.93 


1.40 


1.00 



*1 : composit of ammonium ion and montmorillonite in 12-amino dodecanoic acid 
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[0156] [0156] 
[m] [TABLE 2] 







3 


4 


am 

3 


huh 

4 






100 


100 


100 


100 




Bits? 


13,9 


13.9 










1.67 


1.67 




- 




MAff 








10.0 






Ny66 


Ny66 


Ny66 


Ny66 




JiuBhp 


100 


100 


100 


100 






40000 


40000 


40000 


40000 






11.4 


11.4 


* 


■ 


5) 'J Mdbf^^^c^o^lik . 




1.66 


1.66 








nm 


85 


85 


■ 


- 






5.5 


5.5 


m 


• 












113 






PBT 


PAR 


PBT 


PAR 




ass 


100 


100 


100 


100 




Gpa 


3.10 


3.00 


170 


175 




K&a 


115 


115 


100 


100 




N^a 


77 


90 


65 


65 




% 


9.0 


7.0 


123 


5.0 


v^flft i z o dapsesat) 


J/N 


4,0 


5.0 


5.0 


3.0 




1C j 


110 


160 


75 


125 






ass 


030 


a70 


037 




% 


1.05 


1.00 


1.35 


1.03 




mm 


0.90 


0.90 


1.40 


1.00 
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unit 


example 3 


example 4 


comparative 
example 3 


comparative 
example 4 


1 . characteristics of formation component 

1 ) content of polyamide formation component 


weight part 


100 


100 


100 


100 


2) content of apatite formation component 


weight part 


13.9 


13.9 




_ 


3) metalic-eiement molar ratio of apatite formation 
component to phosphorus 




1.67 


1.67 


* 




4) inorganic filler (montmorillonite composite body) 


weight part 


- 


- 


_ 


10.0 


2. characteristics of polyamide composite body 
1 ) polyamide type 




Ny66 


Ny66 


Ny66 


Ny66 


2) content of polyamide 


weight part 


100 


100 


100 


100 


3) weight average molecular weight (Mw) 




40000 


40000 


40000 


40000 


4) content of apatite type compound 


weight part 


11.4 


11.4 


- 


- 


5) metalic-eiement molar ratio to phosphorus 




1.66 


1.66 






6) particle diameter of apatite type compound 


mm 


85 


85 


- 


- 


7) amount of organic substances contained in apatite 
type compound 

(to apatite type compound weight part 1 00) 


weight part 


5.5 


5.5 


- 


- 


8) amount of inorganic filler (montmorillonite 
composite body) 


weight part 


- 


- 


- 


11.5 


3. molyester type resin 
1) kind 




PBT 


PAR 


PBT 


PAR 


2) additional amount 


weight part 


100 


100 


100 


100 


4. physical property of polyamide resin composite 

1 ) bending elastic modulus i 


Gpa 


3.10 


3.00 


2.70 


2.75 


2) bending strength 


Mpa 


115 


115 


100 


100 


3) tensile strength 


Mpa 


77 


90 


65 


65 


4) tensile-elongation 


% 


9.0 


7.0 


12.5 


5.0 


5) Izod impact resistance with notch (23 degree C) 


J/N 


4.0 


5.0 


5.0 


3.0 


6) load arcuation temperature (load 18.6Kg/cm2) 


degree C 


110 


160 


75 


125 


7) water absorption ratio (23 degree C x 24 hr) 


weight % 


0.55 


0.50 


0.70 


0.57 


8) molding-shrinkage 


% 


1.05 


1.00 


1.35 


1.03 


9) amount of curvatures 


mm 


0.90 


0.90 


1.40 


1.00 



*1 : composit of ammonium ion and montmorillonite in 1 2-amino dodecanoic acid 
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[0157] [0157] 
[^3] [TABLE 3] 







5 


6 


7 


8 




sag 


100 


100 


100 


100 






13.9 


41.6 


33.9 


13.9 






1.67 


1.67 


1.67 


1.67 






Ny66 


Ny66 


Ny66/6l 


Ny66 






1UU 


lUu 


1W 


inn 


ajM^t^Tft (Mw) 




40000 


40000 


35000 


40000 


4)7/ W hSfbSfeP&GS 




11.4 


39.4 


11.4 


11.4 


5)u Mtiw^^peestwvH: 




1.66 


1.66 


1.66 


1.66 


6)7/ W hfirt2&tW*»8 




85 


94 


90 


85 • 


7)7/^ r^^W^^^Sfefi 

(7/ W r^bMaooSaSB^bt) 




5.5 


5.5 


5.5 


5.5 


1)06 




PET 


PET 


PET 


PAR 






100 


100 


100 


100 






7 7-XhE 


b)#>H • 


b)#>F • 


a) £&EFR 

b) #>K« 
77-XKB 




BBS 


a>5 
b)5 


a) 5 

b) 5 


a)5 
b!5 


a)5 
b>5 


5^U7aFSaBBfflfiBteR*tt 


Opa 


2.50 


3.00 


140 


2.50 




\*a 


1000 


115 


90 


9* 


3)^f9£$$£ 


Mpa 


75 


90 


70 


80 


4$E0ffiE 


% 


12.5 


10.5 


12,5 


1Z5 




J/N 


250 


200 


250 


250 






115 


150 


105 


140 






0.50 


030 


0.45 


0.47 




% 


1.03 


0.95 


1.00 


1.00 j 




Ttim 


0.90 


0.45 


0.85 


0.90 
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unit 


example 5 


example 6 


example 7 


example 8 1 


1 . characteristics of formation component 

1 ) content of polyamide formation component 


weight part 


100 


100 


100 


100 


2) content of apatite formation component 


weight part 


13.9 


41.6 


13.9 


13.9 


3) metalic-element molar ratio of apatite formation 
component to phosphorus 




1.67 


1.67 


1.67 


1.67 ! 


2. characteristics of polyamide composite body 
1 ) polyamide type 




Ny66 


Ny66 


Ny66 


Ny66 


2) content of polyamide 


weight part 


100 


100 


100 


100 


3) weight average molecular weight (Mw) 




40000 


40000 


40000 


40000 


4) content of apatite type compound 


weight part 


11.4 


39.4 


11.4 


11.4 


5) metalic-element molar ratio to phosphorus 




1.66 


1.66 


1.66 


1.66 


6) particle diameter of apatite type compound 


mm 


85 


94 


90 


85 ! 


7) amount of organic substances contained in apatite 
type compound 

(to apatite type compound weight part 100) 


weight part 


5.5 


5.5 


5.5 


5.5 


3. molyester type resin 
1)kind 




a) modification 

EPR 

b) bondfast e 


a) modification 

EPR 

b) bondfast e 


a) modifi cation 

EPR 

b) bondfast e 


a) modification 

EPR 

b) bondfast e 


2) additional amount 


weight part 


a) 5 

b) 5 


a) 5 

b) 5 


a) 5 

b) 5 


a) 5 

b) 5 


4. physical property of polyamide resin composite 












1) bending elastic modulus 


Gpa 


2.50 


3.00 


2.40 


2.50 


2) bending strength 


Mpa 


1000 


115 


90 


95 


3) tensile strength 


Mpa 


75 


90 


70 


80 


4) tensile-elongation 


% 


12.5 


10.5 


12.5 


12.5 


5) Izod impact resistance with notch (23 degree C) 


J/N 


250 


200 


250 


250 


6) load arcuation temperature (load 18.6Kg/cm2) 


degree C 


115 


150 


105 


140 


7) water absorption ratio (23 degree C x 24 hr) 


weight % 


0.50 


0.30 


0.45 


0.47 


8) molding-shrinkage 


% 


1.03 


0.95 


1.00 


1.00 


9) amount of curvatures 


mm 


0.90 


0.45 


0.85 


0.90 
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[*4] [TABLE 4] 



• 




5 


ami 

6 




SSS5 


100 


100 




2fi§3 














4&mdmet:>EV a-H urn?) 


fflfinP 




10.0 


1)#'J7SFS 




Ny66 


Ny66 


2jtf>J73F©a*B 




100 


100 


3)S«TO9^ft (Mw) 




j 40000 


40000 


4)7/^-fbS(te«0^» 






- 


5)' J >ISWS^c*WWt 








<i)7WhSlfbSawttT« 


riTTi 


- 


- 


(7/i*-f ha»be«ni]oaffiS9cWbT) 










mm 


- 


US 






PET 


PAR ! 






100 


100 


1)HS 




b)zK>K * 


a)KttEPR 






a) 5 

b) 5 


a) 5 

b) 5 




qpa 


2.00 


2.10 




X^pa 


80 


85 


syiBBm. 


Mpa 


55 


65 




% 


15.0 


5.0 


5)/ y 9m I z o dflBW^St) 


J/N 


300 


23 




*c 


80 


120 






0.70 


057 




% 


1.20 


1.10 




mm 


1.25 


1.05 



M: 1 2-73/ Kx*>«(D7>*:^A^*>£*>tUD^ btaflte 
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unit 


comparative 
example 5 


comparative 
example 6 


1 . characteristics of formation component 

1 ) content of polyamide formation component 


weight part 


100 


100 


2) content of apatite formation component 


weight part 


- 




3) metalic-element molar ratio of apatite formation component to 
phosphorus 








4) inorganic filler (montmorillonite composite body) 


weight part 


- 


10.0 


2. characteristics of polyamide composite body 
1) polyamide type 




Ny66 


Ny66 


2) content of polyamide 


weight part 


100 


100 


3) weight average molecular weight (Mw) 




40000 


40000 


4) content of apatite type compound 


weight part 






5) metalic-element molar ratio to phosphorus 




- 


- 


6) particle diameter of apatite type compound 


mm 






7) amount of organic substances contained in apatite type 
compound (to apatite type compound weight part 100) 


weight part 


- 


- 


8) amount of inorganic filler (montmorillonite composite body) 


weight part 


- 


11.5 


3. molyester type resin 
1)kind 




a)modification EPR 
b)bondfast e 


a)modification EPR 
b)bondfast e 


2) additional amount 


weight part 


100 
a) 5 


100 

a) 5 


4. physical property of polyamide resin composite 
1) bending elastic modulus 


Gpa 


b)5 
2.00 


b)5 
2.10 


2) bending strength 


Mpa 


80 


85 


3) tensile strength 


Mpa 


55 


65 


4) tensile-elongation 


% 


15.0 


5.0 


5) Izod impact resistance with notch (23 degree C) 


J/N 


300 


2.5 


6) load arcuation temperature (load 18.6Kg/cm2) 


degree C 


80 


120 


7) water absorption ratio (23 degree C x 24 hr) 


weight % 


0.70 


0.57 


8) molding-shrinkage 


% 


1.20 


1.10 


9) amount of curvatures 


mm 


1.25 


1.05 



*1: composit of ammonium ion and montmorillonite in 12-amino dodecanoic acid 
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[ADVANTAGE OF THE INVENTION] 

It disperses this invention uniformly and 
minutely in polyamide which is a matrix, it is the 
thermoplastic-resin composition which forms by 
blending the polyester type resin in the 
polyamide composite body containing the 
apatite type compound which is attached and 
adhered to polyamide very well in the interface. 
Therefore, it compares the molded product 
obtained in the past, since it has the 
characteristics of excelling in rigidity, the 
strength, an impact strength, heat resistance, 
the rigidity at the time of water absorption, a 
dimensional stability, etc., a very useful thing is 
anticipated from various applications, such as 
an automobile exterior and shell-plate 
components, an automobile interior part, 
automobile under hood components, 
components for two-wheeled vehicles, 
components for furniture, an 
electronic-office-equipment field article, 
components for electronic electrical machinery, 
and an industrial part. 
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